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LAND USE / COVER MAPPING USING MULTI-TEMPORAL AWIFS DATA

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.

Deliverables Land use / land cover map of India on annual basis Land Use Land Cover map of India — 2017-18

by August; Kharif sown area for entire India by
January; Rabi sown area for entire India by May

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

Start Date April-2004

End Date May-2019

Approach Digital classification

Status 14 cycles completed

Executed by Joint efforts of RSA, Regional Centres and NESAC
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.No LULC Class Description
1 [Built-upland 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.
Double/Triple/annual crop [Land with crops grown in more than one season specified above. This will also include annual crops.
> land
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.
Comprises of trees(>2m tall), which are predominantly remain green throughout the year. It includes both
8 |Evergreen / Semi-evergreen [coniferous and tropical broadleaved evergreen species. Semi- evergreen is a forest type that includes a
Forest combination of evergreen and deciduous species with the former dominating the canopy cover.
These are the woodland types that are predominantly composed of tree (>2m tall) species, which shed
9 their leaves once a year. It may also includes tree clad area with tree cover lying outside the notified forest
Deciduous Forest boundary areas that are herbaceous with a woody appearance
Land covered with tree species (more than 2m tall) which are Evergreen / Deciduous in nature with
10 Degraded Forest relatively decreased density of trees.
Areas with seasonal or permanent water ponding (with or without vegetation) excluding the water bodies,
11 These include ox-bow lakes, tidal flat/mud flat, mangrove, salt marsh/marsh vegetation and other
Littoral/Swamp/Mangroves |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.
These are barren lands with nil or little vegetation cover and includes areas like rocky areas, scrub lands,
14 \Waste lands mining dumps, gullied lands, sand dunes, etc.
These are the areas with very high concentrations of salts usually sourced from sea and occur near the
15 Rann Sea coasts.
Water Bodies — maximum  [This represents the maximum water spread in a water body like lakes, tanks, reservoirs, rivers, etc.
16 spread
Water Bodies — minimum  [This represents the least water spread in a water body like lakes, tanks, reservoirs, rivers, etc.
17 spread
18 [Snow / Glacial areas Land under snow cover / ice, mostly permanent.




AWIFS SENSOR DETAILS : RESOURCESAT-1/ 2

No. of Bands 4
Spectral Bands (u) B2 0.52-0.59
B3 0.62 - 0.68
B4 0.77 - 0.86
B5 1.55-1.70
Resolution (m) o6
Swath (Km) 740
Revisit (days) 6}
Data Rate (Mbs per stream) 105
Qunatisation 12-bit




Land use / cover map of part of Orissa using C-5 classifier

Bl s, Viewer #2 - ori_janD5.




PROCESS DETAILS
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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




ORTHO-CORRECTION PACKAGE DEVELOPED BY ASD & CIG

NRSC - CORRELATION - Automatic image Registration Module for AWiFS Data
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FIELD DATA COLLECTION THROUGH MOBILE APP
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Integrated Field Data Viewer

Welcome kandrika Lngnut
Select Project LULC.

Select Profile All

Select State | All

Date Mode

Start Date:

End Date:

Download Format

Total No of Points Found: 7454




AUTOMATION OF NET SOWN AREA ESTIMATION USING AWIFS

APPROACH
Aug, Sep, Oct, Nov monthly
AWIFS TOA tiles —> MaxNDVI
1 1
Cloud mask Data gaps
l (No data)
Monthly minimal cloud RISAT / alternate SAR
cover & No data pixels data

l l *

Crop area classification from SAR data and Cropped pixels using Rule based
gap filling ¢ classification

\ 4 \ 4
RULE-BASED INTEGRATION TO DERIVE
KHARIF / RABI AREA




WATER SPREAD AND SNOW COVER INPUTS

PREVIOUS YEAR LULC

RULE BASED RECODING

LULC Canvas

Monthly Water

spread outputs

l

Monthly Snow cover

outputs

l

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

v

Note: WB means Water body

New water bodies are manually identified and updated

INTEGRATION RULES SETS

l

SNOW AND WATER
BODY OUTPUT




FOREST, PLANTATION, SHIFTING CULTIVATION CHANGES AND INTEGRATION

PLANTATION | RULE BASED ON TEMPORAL
MONTHLY NDVI

SHIFTING SEASONAL NDVI DIFFERENCE

CULTIVATION | AND TEMPORAL VARIATION
IN NDVI, REGION-SPECIFIC
RULES

BUILT-UP NEIGHBORHOOD AREA

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

Previous cycle AWiFS
LULC

SEASONAL (K/R/Z/D/A) SNOW AND WATER BUILT-UP
CROP AREA FINAL BODY oUTPUT CHANGE
OUTPUT : LEVEL-2 ouTpPUT
I | !
PLANTATION, SHIFTING FOREST COVER
CULTIVATION, MINING & CHANGE INPUT
AQUACULTURE CHANGES
! } }

INTEGRATION RULE SETS

l

FINAL LULC OUTPUT




LAND COVER MAP : 2017-18

Legend

B cuit-up

kharf crop
[ Rabicrop

- Zaid crop

- Doubleftriple crop

Current fallow

- Degraded/ scrub fores!

- Littoral swamp

]

lulc_animation_14cyc.gif
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Spatial integration of AWIFS derived LULC with global land cover dataset

for Indian Region [vsesn | vsescmemet [NE] MR [T

1 Urban and built-up land I Built up 1

Dryland cropland and

I\/Iethodology 2 pasture I [Kharif 2

5 Cropland/grassland mosaic IV Zaid 3
' _ . AWiFS LULC o . : C . Double/tripple
[ USGS.LULC ' recoded to matching ' G-nd.s e amo USESS L.LIC ) | [6 Cr0p|and/W00d|and mosaic [V / PP 3
| 30 sec binary files / USGS classes = \ fortilesoverIndia / | 2m & 5m binary files | Ccrop
~_ N i ~ I/ Grassland VI [Current fallow [5
l l \l l 8 Shrubland AL Plantation 15
v — e R Mixed shrubland/grassland [VIIl  [Evergreen forest |13/14*
. . /Resample AWIFS 56m', /Percentage proportion’, § - -\ o Savanna IX Deciduous forest|10/11A
rff’e‘;:;;"rf:fm | | LULCto30sec | |ofeachLULCineach| | i‘f:;f:’;:’rif;s /
A k resolution ‘. pixel calculated /" ==/ . Degraded/scrub
/ Nt v - S Deciduous broadleaf forest |[X 9 / 8

forest

\/ \/ 13 Evergreen broadleaf forest  [XI Littoral swamp |18

P : _ _ 14 Evergreen needleleaf forest [XII Grassland 7
/Substitution of AWIFS | /" Addition of USGS Shift
\LULC in place of USGS | | LULC for portions | 15 Ve e Xl il 15
“_ for Indian region / outside Indian region | cultivation
. S 16 Water bodies XIV  [Wasteland 19
l l 18 Wooded wetland XV Rann 19
Water bodies
) ~ : ' 19 Barren or sparsely vegetated |XVI 16
/ Convert 30 sec raster Convert 2m & 5m raster, max
| to WRF compatible | | to WRF compatible | Water bodies
' binary files  / . binary files : 21 Wooded tundra XVII min 16
24 Snow or ice XVl |Snow covered [24
1. Mixed dryland/irrigated cropland and pasture (USGS . . . .
ID: 4) i & P P ¢ *14 is recoded for Evergreen forests in the Himalayan Regions only
2. Deciduous needleleaf forest (USGS ID: 12) ~10&11 is recoded using the maximum NDVI data and Deciduous Forest class of
3. Herbaceous wetland (USGS ID: 17) AWIFS LULC (discussed in Methodology)
4. Herbaceous tundra (USGS ID: 20) ) o ] ) )
5. Mixed tundra (USGS ID: 22) # Only the classes which are significant in India are shown. Those classes having
6. Bare ground tundra (USGS ID: 23) less than 300 cells (total area less than 280km?) in the 30 sec USGS LULC output
These classes had less than 300 cells (total area less than for Indian region are removed from the list.

280km?) all over India in the USGS 30 second resolution
LULC outputs.



SPATIAL INTEGRATION OF AWIFS DERIVED LULC WITH GLOBAL LAND COVER DATASET FOR
INDIAN REGION
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AGRICULTURAL LAND COVER INPUT TO
NATIONAL INFORMATION SYSTEM FOR CLIMATE AND ENVIRONMENT STUDIES (NICES)

— Extraction of kharif, rabi, fallow &
gross cropped areas

I 5km equal area
C— .

LULC - 2014-15

Grid vector

Zonal statistics & theme-wise fraction area
computation

l

Rasterization

Fraction Area - Rabi 2014-15

Fraction Area - Kharif 2014-15

oy Hin 10 f«

“Low:00

https://bhuvan-app3.nrsc.gov.in/data/download/index.php?c=p&s=NI&g=0S



Data visualization and request for download

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

Yhuvan

Indian Geo-Platform of ISRO

&)

EAQ

Policy

Disclaimer

Eeedback

-~

Thematic Datasets and integrate into their systems as OGC Web Senvices.

Search || statistics || Metadata || webservices |[ overlay || Getpata

Bhuvan-Thematic Services facilitate the users to select, browse and query the Thematic Datasets from this portal. Users can consume these

~

Select Theme | Land Use Land Cover(250K) v

Select Year

1. Technical ducumemlil 2. Map |£|

. Built-Up
Kharif Crop
W Rabi Crop
W Zaid Crop
W DoublefTriple Crop
Current fallow
W Plantation
W Evergreen forest
8 Deciduous forest
I Degraded/Serub forest
[ Littoral swamp
Grassland
B Shifting cultivation
0 Wasteland
Rann
1 Waterbodies max
B Waterbodies min
Snow cover

A
s Rl

KILoMETERS

o

200 400

Welcome User Login

National Remote Sensing Centre &2

Enter City or Lat,Lon({ex:chennai or Print Map Add WMS Layer Updates Hel

- A
3“'4_55




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

Yhuvan

Indian Geo-Platform of ISRO

romatc sevces_ ESfeNpERGTOSEweRY _____________

FAQ  Policy Disclaimer

Feedback

-

Datasets and integrate into their systems as OGC Web Senvices.

~

Bhuvan-Thematic Senices facilitate the users to select browse and query the Thematic Datasets from this portal. Users can consume these Thematic

Search ” Statistics ” Metadata ” WebServices ” Ovedzlm

® Submit Request ) Check status
Please fill the following form and submit for digital database request of LULC-250K datasets. On successful submission of data request, you  »~
have to download the Memarandum Of Understanding (MOU) and state the reason very clearly for data request against your request id/s for
further processes. After verifying the proposal of utilisation of data, the intimation about the status of the data will be sent to your mail id or else
you can check the status online.
Step 1: Choose the required Land Use/Land Cover Data Products | Services?*
(U'se Shift key or Ctrl key to have multiple selection)
2005-06 ~
2006-07
2007-08
200808 v
Step 2: For what purpose you are planning to use this data?*
(U'se Shift key or Ctrl key to have multiple selection)
Regional Planning
Research Studies
Step 3: Area of Interest*
(L'ze either one of the option to place your request)
Administrative Unit ” Bounding Box ” Draw AOI
® state O District
CHHATTISGARH W
W
\_ j L KIILDHETEFS

3

Tajikistan

AMMU & KASHMIR

Afghanistan

Pakistan

] Maldives

. P P



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.



FUTURE DIRECTION

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



Thanks for your attention
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