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Module-1: MOSDAC Data 
Download Process



MOSDAC Data Downloading
Step-1: Create an user ID and password by registering at MOSDAC website (ignore, if already registered)

1. Go to mosdac homepage 
https://mosdac.gov.in

2. Click on the SignUp 

button to register. 

https://mosdac.gov.in/


MOSDAC Data Downloading

Step-1: Create an user ID and password by registering at MOSDAC website (ignore, if already registered)

3. Complete the registration 

form by filling required 

details 



MOSDAC Data Downloading

Step-1: Create an user ID and password by registering at MOSDAC website (ignore, if already registered)

4. Click on ‘I Agree’ button



MOSDAC Data Downloading

Step-1: Create an user ID and password by registering at MOSDAC website (ignore, if already registered)

5. Wait for approval from 

MOSDAC. Once request is 

approved, a user can login 

with his/her credentials.



MOSDAC Data Downloading

Step-2: Login to MOSDAC website 

1. Login to MOSDAC 

website by clicking ‘Login’ 

button on MOSDAC home 

page



MOSDAC Data Downloading

Step-2: Login to MOSDAC website 

2. Fill the required details 

and click on “Log in” button.



MOSDAC Data Downloading

Step-2: Login to MOSDAC website 

3. Once correct credentials 

are given, user is logged in 

to MOSDAC website. A 

username is displayed on 

Dashboard page.



MOSDAC Data Downloading

Step-3: Order data from MOSDAC

1. Click on the “Order” 

button to order data in two 

modes (1) Archival and, (2) 

Standing request.

Data has three types:

(1) Satellite (Non-

microwave)

(2) In-Situ

(3) Radar



MOSDAC Data Downloading

Step-3: Order data from MOSDAC

2. A data product is 

selected from the given 

catalog and added to 

cart for ordering. Data 

products are displayed 

based on data source 

and category. 



MOSDAC Data Downloading

Step-3: Order data from MOSDAC

3. Once data product is 

selected, number of 

data products can 

filtered based on date, 

time, format (HDF or 

GeoTiff), media and 

coverage (FULL or AOI). 



MOSDAC Data Downloading

Step-3: Order data from MOSDAC

4. Filtered products are 

displayed in cart. User 

has to agree with 

“Terms and Conditions” 

to proceed further by 

clicking on check box. 

After that user has to 

click on “Click here to 

Place Order” button. 

Next, he/she should 

confirm order by clicking 

on confirm button in next 

popup message.



MOSDAC Data Downloading

Step-3: Order data from MOSDAC

5. Once order is placed, 

a reference number is 

generated which is 

communicated with user 

through email and 

popup message. The 

cart items are processed 

by MOSDAC server in 

backend.



MOSDAC Data Downloading

Step-3: Order data from MOSDAC

6. An email is sent from MOSDAC 

consisting of request details and 

methods to download products



MOSDAC Data Downloading

Step-3: Order data from MOSDAC

6. For downloading products, 

details are given in email.



MOSDAC Data Downloading

Step-4: Download data from MOSDAC Server using WinSCP Software

1. Open WinSCP software, 

and fill details for downloading 

products as per given in email.



MOSDAC Data Downloading

Step-4: Download data from MOSDAC Server using WinSCP Software

3. The “order” folder will be 

shown here after login

2. The account name will 

appear here once successfully 

logged into MOSDAC server



MOSDAC Data Downloading

Step-4: Download data from MOSDAC Server using WinSCP Software

4. Once clicked on order 

folder, select folder which has 

required files. The folder has 

unique Request ID in its name 

to identify.



MOSDAC Data Downloading

Step-4: Download data from MOSDAC Server using WinSCP Software

5. Select all the files which are 

to be downloaded and right 

click. A box will appear from 

which select Download option. 



MOSDAC Data Downloading

Step-4: Download data from MOSDAC Server using WinSCP Software

6. Give the destination folder 

path where downloaded files 

are to be stored and click on 

OK button. 



MOSDAC Data Downloading

Step-4: Download data from MOSDAC Server using WinSCP Software

7. Downloading will start and a 

progress window will be 

appearing.



MOSDAC Data Downloading

Step-4: Download data from MOSDAC Server using WinSCP Software

8. Once downloading 

completes, the downloaded 

files will appear in the 

destination folder



MOSDAC Data Downloading

Step-4: Download data from MOSDAC Server using WinSCP Software

9. Right Click on user account. 

A window will appear and 

select Disconnect to close the 

connection.



Module-2: Processing of INSAT-3D HEM Product for AFSIS 
Report Generation (in QGIS)



Brief Introduction of QGIS

• QGIS is a cross-platform, Free and Open Source Software (FOSS) for 
GIS operations. 

• It supports hundreds of plugins for specific applications.

• It has capability of generating maps from raster for publishing online 
and offline.

• QGIS Download and Installation Steps:
• Users can visit below site for QGIS download and installation guide –

https://www.geeksforgeeks.org/how-to-install-qgis-on-windows/

https://www.geeksforgeeks.org/how-to-install-qgis-on-windows/


Problem statement:
To generate twice a month 15-Days Cumulative Precipitation Map of South and 
South East Asian region in such a way that each precipitation map is generated 
by integrating each half of the month INSAT-HEM daily products.



INSAT-3D HEM Product Processing Steps

• Step-1: Download INSAT-3D HEM Products in GeoTIFF format from 
MOSDAC for required dates/fortnight. These files are geo-referenced 
and are in Geographic Coordinate System. 



INSAT-3D HEM Product Processing Steps

• Step-2: Load the images in QGIS by dragging and dropping selected 
images in QGIS panel.



INSAT-3D HEM Product Processing Steps
• Step-3: Open Cell Statistics in QGIS from list given in processing toolbox



INSAT-3D HEM Product Processing Steps
• Step-4: Integrate Precipitation data using Cell Statistics in QGIS

1

2



INSAT-3D HEM Product Processing Steps
• Step-5: Clip Integrated Map by 

Extent in QGIS
• Raster→ Extraction →Clip Raster 

by Extent

• Extents are:
• Minimum X: 66

• Maximum X: 129

• Minimum Y: -12

• Maximum Y: 38



INSAT-3D HEM Product Processing Steps
• Step-6: Apply Symbology in 

Precipitation Map
• Right Click on Raster Layer 

(Precipitation Map from 
Step-5) and click on 
Properties

• Choose parameters as per 
given image

• Click on Apply



INSAT-3D HEM Product Processing Steps
• Step-7: Get the classified output



INSAT-3D HEM Product Processing Steps
• Step-8: Add the boundaries to analyse map 



INSAT-3D HEM Product Processing Steps
• Step-9: Load Raster 

into QGIS Print 
Layout and Add 
Grids, Frame, 
Boundary 
Coordinates, 
Legends, Scale bar 
and Title of the map.

• Step-10: Export 
Prepared Map as 
Image

(Step-9 & 10 are given 
as video in next slide)



Module-3: Basics of Python 
Programming Language



Python - Basic 

● Interpreted language

● Dynamically typed: variables do not have a predefined type

● Concise  

● Indentation instead of braces

● Rich, built-in collection types:  
○ Lists: made of anything, mutable 

○ Strings: made of characters, immutable 

○ Tuples: made of anything, immutable 

○ Dictionaries (maps)  

○ Sets



Dynamic vs Static typing

● Static Typing: 
○ Variables are declared to refer to objects of a given type  

○ Methods use type signatures to enforce contracts  

○ Example: Java, C, C++

○ Syntax: float a = 5.0

● Dynamic Typing: 
○ Variables come into existence when first assigned to  

○ A variable can refer to an object of any type  

○ All types are (almost) treated the same way  

○ Main drawback: type errors are only caught at runtime

○ Example: Python, JavaScript

○ Syntax: a = 5.0



Installation

● Easiest way is to install Anaconda Software (Comes in installed python and 

some of the commonly used packages)

● Anaconda provides Jupiter and Spyder as script editor.

● Installation of packages is easy. 
○ conda install <package-name>

○ pip install <package-name>  



The Basics

An example program:

x = 34 - 23 # A comment. 

y = “Hello” # Another one. 

z = 3.45 

if z == 3.45 or y == “Hello”: 

x = x + 1 

y = y + “ World” # String concat. 

print x 

print y

Takeaways from code:

● Indentation matters to the meaning of 
the code:  

○ Block structure indicated by indentation 

● Variable types don’t need to be 
declared.  Python figures out the 
variable types on its own. 

● Assignment uses = and comparison 
uses ==.  

● For numbers + - * / % are as expected.  
Special use of + for string 
concatenation.  

● Logical operators are words (and, or, 
not) not symbols  

● Simple printing can be done with print.



Basic Data Types

● Integers (default for numbers) 
○ z = 5 / 2 # Answer is 2, integer division.  

● Floats (Real Numbers) 
○ x = 3.456  

● Strings  
○ Can use “” or ‘’ to specify. “abc” ‘abc’ (Same thing)  

○ Unmatched can occur within the string. “matt’s”  

○ Use triple double-quotes for multi-line strings or strings than contain both ‘ and “ inside of 

them: “““a‘b“c”””



Whitespaces

● Whitespace is meaningful in Python: especially indentation and placement of 

newlines.  

● Use a newline to end a line of code.  
○ Use \ when must go to next line prematurely.  

● No braces { } to mark blocks of code in Python… Use consistent indentation 

instead.  
○ The first line with less indentation is outside of the block.  

○ The first line with more indentation starts a nested block  

● Often a colon appears at the start of a new block. (E.g. for function and class 

definitions.)



Comments

● Start comments with # – the rest of line is ignored.  

● Can include a “documentation string” as the first line of any new function or 

class that you define.  The development environment, debugger, and other 

tools use it: 
○ it’s good style to include one. 

def my_function(x, y): 

“““This is the docstring. This function does blah blah blah.””” 

# The code would go here...



Decision Making (if-elif-else block)

Syntax: 

if (condition):

statement

elif (condition):

statement

.

.

else:

statement

Sample Code: 

#!/usr/bin/python

i = 20

if (i == 10):

print("i is 10")

elif (i == 15):

print("i is 15")

elif (i == 20):

print("i is 20")

else:

print("i is not present")



Loops (while loops - Indefinite iteration & Conditional exit)

Syntax: 

while expression: 

statement(s)

When a while loop is executed, 

expr is first evaluated in a Boolean 

context and if it is true, the loop 

body is executed. Then the expr is 

checked again, if it is still true then 

the body is executed again and this 

continues until the expression 

becomes false.

Sample Code (While Loop)

# Python program to illustrate while loop

count = 0

while (count < 3):

count = count + 1

print("Hello All")

Output:

Hello All

Hello All

Hello All



Loops (for loops - definite iteration)

Syntax: 

for var in iterable:

# statements

Python For loop is used for 

sequential traversal i.e. it is used 

for iterating over an iterable like 

string, tuple, list, etc. There is “for 

in” loop which is similar to for each 

loop in other languages.

Sample Code (For Loop)

# printing a number

for i in range(10):

print(i, end=" ")

print()

# using range for iteration

l = [10, 20, 30, 40]

for i in range(len(l)):

print(l[i], end=" ")

print()

# performing sum of first 10 numbers

sum = 0

for i in range(1, 10):

sum = sum + i

print("Sum of first 10 numbers :", sum)

Output:

0 1 2 3 4 5 6 7 8 9 

10 20 30 40 

Sum of first 10 numbers : 45



Continue, Break and Pass statement

Sample Code (While with continue)

# Prints all letters except 'e' and 

's'

i = 0

a = 'LetterBox'

while i < len(a):

if a[i] == 'e' or a[i] == 'o':

i += 1

continue

print('Current Letter :', a[i])

i += 1

Output:

Current Letter : L

Current Letter : t

Current Letter : t

Current Letter : r

Current Letter : B

Current Letter : x

Sample Code (While with break)

# break the loop as soon it sees 'e' 

or 's'

i = 0

a = 'LetterBox'

while i < len(a):

if a[i] == 'e' or a[i] == 's':

i += 1

break

print('Current Letter :', a[i])

i += 1

Output:

Current Letter : L

Continue: It is a loop control 

statement that forces to execute 

the next iteration of the loop while 

skipping the rest of the code inside 

the loop for the current iteration 

only.

Break: Used to bring the control 

out of the loop when some 

external condition is triggered. 

Break statement is put inside the 

loop body (generally after if 

condition).

Pass: It is a null statement. The

pass statement is generally used 

as a placeholder i.e. when the user 

does not know what code to write.



Module-4: Introduction to Remote Sensing 
and Geo-processing Tools



Image Projection
• Projection (Map Projection): It is a mathematical model which 

projects 3D-surface of earth into 2D-plane.

Image Adapted From: https://www.nwcg.gov/publications/pms437/mapping/using-gis



Geoprocessing & Types of Geospatial Data

• Geoprocessing – Manipulation of geospatial data.

• Geospatial Data 

7/11/2022

Raster Data Vector Data

Spatial data represented in the form of 
image/matrix/array where each pixel 
contains specific information about that 
coordinate.

Spatial data where data is represented 
using geometries (Point, Line and 
Polygon).

Continuous Data Discrete Data

Ex. – Temperature, elevation (DEM), air 
pressure

Ex. – Administrative Boundary (Polygon), 
Road Network (Line), Educational 
Institutions (Point)



Geospatial Data

Image Adapted From: Heywood et al. (2006)



Geotransform

• Geotransform: It is a affine transformation from image coordinate 
system (row,column) or (pixel, line) to georeferenced coordinate 
space (projected space).

Row=0, 
Col=0 Parameters

GT(1) : x-coordinate of the
upper-left corner of the
upper-left pixel.
GT(1): pixel width.
GT(2): row rotation (typically
zero).
GT(3): y-coordinate of the
upper-left corner of the
upper-left pixel.
GT(4): column rotation
(typically zero).
GT(5): n-s pixel resolution /
pixel height (negative value
for a north-up image).

Image Adapted From: Chris Garrard (2016)



Why use GDAL+NumPy instead of Standard GIS 
software?

• Not advisable if what you want to do is easily handled within ArcGIS/Imagine/QGIS etc. –
there is a lot of programming overhead

• Well suited for process model applications where the logic at a cell based is too 
complex.

Example:
• Grid algebra : grid1 + grid2 (probably use GIS)
• Finding NN in multidimensional space (maybe use GDAL/Numpy)

• Also useful if given spatial data is NOT in standard GIS formats (JPEG, GTiff etc.)

• When large amount of data is to be processed repeatedly.

• Want to write custom algorithms or processes.



Python Libraries for 
Geospatial Development

• GDAL (Geospatial Data Abstraction Library)
• Is for raster and vector based geospatial data; available for 

download at: http://gdal.org/download.html
• Supports about 100 different formats
• ArcInfo grids, ArcSDE raster, Imagine, Idrisi, ENVI, GRASS, 

GeoTIFF
• HDF4, HDF5
• USGS DOQ, USGS DEM
• ECW, MrSID
• TIFF, JPEG, JPEG2000, PNG, GIF, BMP

NOTE: GDAL also comes with command line utility. It can be downloaded and 
installed from https:\\trac.osgeo.org\osgeo4w

http://gdal.org/download.html
https://trac.osgeo.org/osgeo4w


Python Libraries for 
Geospatial Development

• GeoPandas: makes working with vector data easier. 

• Pandas: For spatial operations

• Shapely: For high level interface to multiple geometries

• Fiona: For file access

• Matplotlib: For data plotting



Python Libraries for 
Geospatial Development

• Numpy (Numerical Python)

• An array/matrix package for Python. 

• Well suited for image processing – i.e. one function can operate 
on the entire array.

• Slicing by dimensions and applying functions to these slices is 
concise and straightforward.

• Nearly 400 methods defined for use with NumPy arrays (e.g. 
type conversions, mathematical, logical etc. 

• NOTE: Unofficial windows binaries can be downloaded from 
https://Ifd.uci.edu/~gohlke/pythonlibs/

https://ifd.uci.edu/~gohlke/pythonlibs/


Geoprocessing with GDAL and Geopandas in 
Python

• GDAL - Geospatial Data Abstraction Library

• Numpy - the N-dimensional array package for scientific computing 
with Python. 

• Geopandas – Powerful library for vector operations

Read raster 
dataset using 

GDAL

Do some 
calculation using 
inbuilt functions 
or other libraries

Output to geospatial 
dataset using GDAL 



Reading Sample File



Reading Sample File Contd…



Band Functionalities



Reading and Plotting of Bands



Creating NDVI Images



Creating NDVI Images



Stacking of Bands (FCC generation)



Stacking of Bands (FCC generation)



Mosaicking of Images



Mosaicking of Images

Mosaicked Image as Output



Reprojection of Images



Resampling of Images



Clipping of Raster based on AOI



References:

• Heywood, Ian, Sarah Cornelius & Steve Carver. 2006. An Introduction to 
Geographical Information Systems, 3rd edn. Harlow, UK: Pearson Prentice Hall.

• Chris Garrard. 2016. Geoprocessing with Python, Manning Publications Co. 
ISBN:9781617292149



Module-5: Processing of INSAT-3D HEM Product for AFSIS 
Report Generation (in Python)



Problem statement:
To generate twice a month 15-Days Cumulative Precipitation Map of South and 
South East Asian region in such a way that each precipitation map is generated 
by integrating each half of the month INSAT-HEM daily products.



Processing Steps:

1. List all the HDF files into directory.

2. For each HDF file:
2.1. Convert HDF File into projected GeoTiff file.

• Read HDF File using GDAL, give documented projection using gdal_translate and create 
VRT file.

• Reproject the VRT file into GCS Projection and store output in GeoTiff image.

2.2. 15-Days Binning based on date of product.

3. For each bin:
3.1. Integrate product values using numpy array.

3.2. Store integrated sum array into GeoTiff image.

3.3. Clip raster based on extent. 



Processing Steps in Python

Importing all packages to be used 

in python program

Check if required package is 

successfully imported

Store filenames of all .h5 files 

stored in input directory using glob

STEP-1: List all the HDF files into directory



Processing Steps in Python
STEP-2: Code



Processing Steps in Python
STEP-2 Output



Processing Steps in Python
STEP-3.1: Function for Integration of HEM product values using numpy array



Processing Steps in Python
STEP-3.2: Function for converting integrated sum array into GeoTiff image.



Processing Steps in Python
STEP-3.2: Function for clipping Integrated Precipitation Image by given extent



Processing Steps in Python
STEP-3: Code  



Processing Steps in Python
STEP-3: Output (Visualization in AFSIS section of VEDAS Geoportal)


