
NATIONAL LAND USE AND LAND COVER MAPPING 
USING MULTI-TEMPORAL AWiFS DATA

K. Sreenivas
NATIONAL REMOTE SENSING CENTRE

ISRO
HYDERABAD, INDIA

sreenivas_k@nrsc.gov.in;   kandrika@gmail.com



LAND USE / COVER MAPPING USING MULTI-TEMPORAL AWIFS DATA

Deliverables Land use / land cover map of India on annual basis
by August; Kharif sown area for entire India by
January; Rabi sown area for entire India by May

Objective To provide information on sown area during kharif & rabi seasons and net sown area at
the end of agricultural year along with land use/cover information on annual basis.

End Date May-2019

Status

Start Date April-2004

14 cycles completed

Picture

Executed by

Data Used

Utility of 
outputs

AWiFS data of Resourcesat-1 and 2; ground truth; 
FSI forest cover map; 1:50K LULC 

Joint efforts of RSA, Regional Centres and NESAC

5km gridded products are used by NICES. Improved
LULC products generated by replacing USGS global
LULC data with AWiFS LULC are used in weather
forecasting models. AWiFS LULC product found
maximum users (445 requests) in the
academic/research fraternity across globe. Regular
users: CWET (Centre for Wind Energy Technology) &
Environment Resource Foundation

Land Use Land Cover map of India – 2017-18

Approach Digital classification



S. No LULC Class Description
1 Built-up land Residential areas, industries, airport and other impermeable surfaces generated by anthropogenic activity.
2 Kharif crop land Seasonal Crop land with crops grown during June to November period of agricultural calendar year.
3 Rabi crop land Seasonal Crop land with crops grown during November to April period of agricultural calendar year.
4 Zaid Crop land Seasonal Crop land with crops grown during April to June period of agricultural calendar year.

5
Double/Triple/annual crop 
land

Land with crops grown in more than one season specified above. This will also include annual crops.

6 Current Fallow land Agricultural area in which crop is grown during any part of the season of  agricultural calendar year.
7 Plantation / Orchard Trees which are artificially planted.

8 Evergreen / Semi-evergreen 
Forest

Comprises of trees(>2m tall), which are predominantly remain green throughout the year. It includes both 
coniferous and tropical broadleaved evergreen species. Semi- evergreen is a forest type that includes a 
combination of evergreen and deciduous species with the former dominating the canopy cover.

9
Deciduous Forest

These are the woodland types that are predominantly composed of tree (>2m tall) species, which shed 
their leaves once a year. It may also includes tree clad area with tree cover lying outside the notified forest 
boundary areas that are herbaceous with a woody appearance

10
Degraded Forest

Land covered with tree species (more than 2m tall) which are Evergreen / Deciduous in nature with 
relatively decreased density of trees. 

11
Littoral/Swamp/Mangroves 

Areas with seasonal or permanent water ponding (with or without vegetation) excluding the water bodies. 
These include ox-bow lakes, tidal flat/mud flat, mangrove, salt marsh/marsh vegetation and other 
hydrophytic vegetation.

12 Grassland Land Areas with seasonal or perennial grasses occur naturally.
13 Shifting cultivation These are the areas where woodlands are cleared and used for cultivation.

14
Waste lands

These are barren lands with nil or little vegetation cover and includes areas like rocky areas, scrub lands, 
mining dumps, gullied lands, sand dunes, etc.

15
Rann

These are the areas with very high concentrations of salts usually sourced from sea and occur near the 
sea coasts.

16
Water Bodies – maximum 
spread

This represents the maximum water spread in a water body like lakes, tanks, reservoirs, rivers, etc.

17
Water Bodies – minimum 
spread

This represents the least water spread in a water body like lakes, tanks, reservoirs, rivers, etc.

18 Snow / Glacial areas Land under snow cover / ice, mostly permanent.  



AWIFS SENSOR DETAILS : RESOURCESAT-1 / 2



Land use / cover map of part of Orissa using C-5 classifier
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Satellite Data:
• RS-2 AWiFS

Projection: Albers Equal Area / WGS-84
Data Products:

• Ortho-rectified data through
automated process -fortnightly

• Analysis unit: 200x200 km tiles
No. of data sets:

• All AWiFS data acquired by R-1/ R-2
: though subscription service.

PROCESS DETAILS

PROCESSING STATUS
Automation achieved :

Ortho-rectification, TOA generation, cloud detection & compositing NDVI
generation and time compositing, sown area extraction, crop under persistent
cloud.

Automation partially achieved:
Surface water spread, built-up area extraction, shifting cultivation, forest changes

200 Km tiling scheme
Total=137 tiles



ORTHO-CORRECTION PACKAGE DEVELOPED BY ASD & CIG



FIELD DATA COLLECTION THROUGH MOBILE APP



Aug, Sep, Oct, Nov monthly  
MaxNDVI

Cropped pixels using Rule based 
classification

AWiFS TOA tiles

Cloud mask

Monthly minimal cloud 
cover & No data pixels

APPROACH

Crop area classification from SAR data and 
gap filling

Data gaps 
(No data)

RISAT / alternate SAR 
data

RULE-BASED INTEGRATION TO DERIVE 
KHARIF / RABI AREA

AUTOMATION OF NET SOWN AREA ESTIMATION USING AWIFS



WATER SPREAD AND SNOW COVER INPUTS

Monthly Water 
spread outputs

INTEGRATION RULES SETS

RULE BASED RECODINGPREVIOUS YEAR LULC

Monthly Snow cover 
outputs

LULC Canvas 

Compute maximum and 
minimum water spread using 

max and min functions

Compute maximum and 
minimum snow cover using max 

and min functions

Max and min water 
spread output 

Max and min snow 
cover output

Note: WB means Water body
New water bodies are manually identified and updated

SNOW AND WATER 
BODY OUTPUT



FOREST, PLANTATION, SHIFTING CULTIVATION CHANGES AND INTEGRATION

PLANTATION RULE BASED ON TEMPORAL 
MONTHLY NDVI

SHIFTING 
CULTIVATION

SEASONAL NDVI DIFFERENCE
AND TEMPORAL VARIATION 
IN NDVI,  REGION-SPECIFIC 
RULES

BUILT-UP NEIGHBORHOOD AREA 
ANALYSIS WITH PREVIOUS 
YEAR BUILT-UP AREA USING 
NORMALIZED INDICES.

INTEGRATION RULE SETS

FINAL LULC OUTPUT

BUILT-UP 
CHANGE 
OUTPUT

FOREST COVER 
CHANGE INPUT

Previous cycle AWiFS
LULC

SNOW AND WATER 
BODY OUTPUT

SEASONAL (K/R/Z/D/A) 
CROP AREA FINAL 
OUTPUT :  LEVEL-2

PLANTATION, SHIFTING 
CULTIVATION, MINING & 
AQUACULTURE CHANGES



LAND COVER MAP : 2017-18





USGS ID USGS Class Name# AWiFS 
ID

AWiFS Class 
Name

Regroupe
d USGS ID

1 Urban and built-up land I Built up 1

2 Dryland cropland and 
pasture II Kharif 2

3 Irrigated cropland and 
pasture III Rabi 3

5 Cropland/grassland mosaic IV Zaid 3

6 Cropland/woodland mosaic V Double/tripple 
crop 3

7 Grassland VI Current fallow 5
8 Shrubland VII Plantation 15

9 Mixed shrubland/grassland VIII Evergreen forest 13/14*

10 Savanna IX Deciduous forest 10/11^

11 Deciduous broadleaf forest X Degraded/scrub 
forest 8

13 Evergreen broadleaf forest XI Littoral swamp 18

14 Evergreen needleleaf forest XII Grassland 7

15 Mixed forest XIII Shifting 
cultivation 15

16 Water bodies XIV Wasteland 19
18 Wooded wetland XV Rann 19

19 Barren or sparsely vegetated XVI Water bodies 
max 16

21 Wooded tundra XVII Water bodies 
min 16

24 Snow or ice XVIII Snow covered 24

*14 is recoded for Evergreen forests in the Himalayan Regions only

^10&11 is recoded using the maximum NDVI data and Deciduous Forest class of 
AWiFS LULC (discussed in Methodology)
# Only the classes which are significant in India are shown. Those classes having 
less than 300 cells (total area less than 280km2) in the 30 sec USGS LULC output 
for Indian region are removed from the list.

Spatial integration of AWiFS derived LULC with global land cover dataset 
for Indian Region

Methodology



USGS LULC AWiFS replaced LULC

SPATIAL INTEGRATION OF AWIFS DERIVED LULC WITH GLOBAL LAND COVER DATASET FOR 
INDIAN REGION



5km equal area 
Grid vector

Zonal statistics & theme-wise fraction area 
computation

AGRICULTURAL LAND COVER INPUT TO 
NATIONAL INFORMATION SYSTEM FOR CLIMATE AND ENVIRONMENT STUDIES (NICES)

Extraction of kharif, rabi, fallow & 
gross cropped areas

LULC maps (2005-6 to 2014-
15)

Rasterization

https://bhuvan-app3.nrsc.gov.in/data/download/index.php?c=p&s=NI&g=OS



Data visualization and request for download

https://bhuvan-app1.nrsc.gov.in/thematic/thematic/index.php



HOW TO GET THE DATA

http://bhuvan.nrsc.gov.in/gis/thematic/index.php#
Create Bhuvan account  Login   Place the request  Note the request ID   Fill the MoU
on official letter head  Send to NRSC   After approval download  through FTP



MAJOR UTILITY OF DATA

• Water resources re-assessment
• Flood Forecasting
• Flood Damage Assessment
• Tiger corridor analysis
• Mask layer for crop type mapping.
• Potential rabi fallows for expansion of short duration pulse crop.
• Wind / Solar Energy studies.
• Input to Weather forecast models..
• Soil erosion modelling
• Land degradation assessment for UNCCD.
• Agriculture area expansion studies.
• To map irrigation intensity under major/medium irrigation projects.
• Spatial extrapolation of hydro-meteorological data.



• Kharif estimates with multiple assessments in season and the advanced
assessment

• Rabi estimates with multiple assessments in season and the advanced
assessment

• Integrated LULC map

• Reprocessed LULC inputs required for NICES and weather forecast models.

• Fractional area outputs for regional modelling

FUTURE DIRECTION



Thanks for your attention
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