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Hello everyone. Welcome to Remote Sensing and GIS for Rural Development, NPTEL

lecture this is week 8 lecture 3. In this week we have been looking at land use land cover.

How it is related to rural development and what are the data needs for doing a good land use

land cover map. We have defined what is land use land cover, specifically what is land use

and what is land cover. Then we merged it into one word as LULC and then we added a

change word, so LULC is there and then LULC change between 2 time periods.

We also noted that there is lot of data issues in mapping LULC and for that we are going to

devote the next 2 lectures on data sources, data access and how you could bring data from

multiple sources into resource matter.
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So, let us start with the first example, we have ISRO’s resources for LULC and as you could
see there is a very detailed Bhuvan portal looking at the land use land cover with multiple

attributes, roads, houses, buildings, airports, infrastructure, etc. And there is also another

portal within the Bhuvan which showcases the agricultural rural aspect.

As | said we cannot neglect rural and urban as separate entities. The demand in urban is taken
up by rural areas and when the urban system increases the rural regions fill the page or they
are impacted, for them to flourish and sustainably develop the urban systems also have to be
checked.

So, we will now look at multiple resources as | said there are multiple hierarchies in ISRO,
that is ISRO, there this is SAC state space Application centres and then there is NRSC
National Remote Sensing Center and then there is subdivisions. Just for the state there are
multiple ISRO products, ISRO works with multiple software agencies to collect data and map
it. And there is the ready-made Bhuvan data which is sometimes made with ISRO data and
other satellite data like NASA, etc. and some products are given. So, we are going to look at

the access to these data but first let us look at the tutorial on how to access it.



(Refer Slide Time: 3:46)

ISRO tutorial , ﬂ
et

+ https://bhuvan.nrsc.gov.in/wiki/index.php/Thematic_Data
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For this we will go to this website. So, allow me to share the screen on the Bhuvan wiki page,
where how you can access thematic maps, how you can go into learning to use these different

data sets will be showcased. So, now | am opening the data set page.
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So, the link I have clicked and this comes up and what you could see is it is like a book with a
user guide on thematic maps. So, you can click on the thematic data URL which opens out a
specific portal which we will come after this, going through this tutorial part. So, it tells about
the URL is this and you can have multiple mapping systems, it is provided in Bhuvan, it can

be used for liniments, flood hazard, flood annual erosions, etc.

Our need is this part you can see that land use land cover data is the first very very dominant
part in rural development, urban development etc and that is why | am using it here in this
lecture series as one week. We may spill over in the next week where we may have a hands-

on tutorial on using downloaded data for land use land cover.

You can open and access these layers using WMS service through various clients like open
layers, QGIS, ArcGIS, WMS service you can just Google it through YouTube and it will
open out ISRO’s web page on how to use the WMS service. Again it is apart from the lecture
content we are not here to give one specific data set and how it interacts in GIS, so that is
what the WMS is.

We will just focus on the data access, data download which we will do in the hands-on
session. We will use NASA's data because it is more appropriate and more relevant in terms
of time and space and you will find that even the Bhuvan data houses NASA data, it is not

made with ISRO’s data we will find it pretty soon.

So, these services are linked to this website, it is good to use the best service available, it is
free, open source. So, what NASA's data does is it mixes with the slow data and comes as a
bigger product. So, it is always good to use the best service available. Yes, we are here to use
more Indian products but we should also understand that we should use the best service
available for the Indian public so that they manage the land and other resources well.
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So, coming back we will look into what the data are there, there is land use land cover. If you
click this it is going to be the same thematic region just 2 links given for same part. So, WMS

service is there.
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And then there is a step to step guide on how to download the data if you just go to the
Bhuvan geographical indications GIS India or just the Bhuvan website you can also click on
thematic services. | have given the link but let us search it for ourselves so that in the due

course of time if the link does not work you can just go ahead.
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So, just type Bhuvan the first thing which comes on Bhuvan is this. The web page opens as
entire data fee. So, if you look at this Wikipedia page this page is different than the current
page. Why? Because the page has been updated, the schema is same but it has been updated
with new buttons.
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So, you can see all these different layers and if you come down you can see that there is
thematic layers here it is. So, you click thematic layers and this webpage comes up. So, even
if the link does not work all the methodologies I have shown will bring you to the same web

page where you have the thematic layers | am just going to close all the other layers and just
maybe open one layer just for our sake and let us see how it does.
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So, we open a thematic layer and then you can search option to select the theme what type of
data you want and then you can do some statistics based approach to see how the data differs
for a particular region. Click on statistics option to see the land use land cover in each
category you can also click on analysis option for drawing an area of interest and then doing
a quick analysis.

All these data can be downloaded as an image or as a table CSV file with the result. So, you
do not have to do this in GIS so whatever | am going to show took nearly a master's thesis to
do but now with just a click of a button you will be doing this in the class. So, I will be
showing all these resources on how to use it click on the metadata option to read the data
about the data and then the web service URL so that you can call this into GIS platform like
QGIS.



You can just click copy this open in QGIS it will quickly open. Overlay option to put other
data within the Bhuvan surface into your own surface and then print option to print the map
which you see. So, we are going to see these things and so before that there is lot of other tags

that you can see.

Video tutorials as | said if you click on the video tutorials link you could see how to
download the satellite data, how to add Bhuvan WMS layer in QGIS. You can see here that
specifically QGIS is given because it is open source and everyone should have access. So,

what we use in this current lecture is also QGIS.
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So, we are using what all industries use, we are using what all people use for the software
QGIS open source so you can go through this lecture which has been given in the ISRO
platform as | said some day some lectures are already linked to the lectures within the QGIS
platform in ISRO, I think that we can use so here you can see that web service is given you

can open it, it will directly open in your QGIS web service location.

You will generate it, you will go here and then you will put it into your QGIS software and
then it says add WMS service you put in the layers it will just open out and come up in QGIS
software. | do not want to redo this entire exercise but it works and you can see clearly that
they are showing how the layer works. So, here it is getting populated and you can visualize
it.
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They have used here ARCGIS in this example, so this is an ARCGIS, QGIS is used much
much better because it is free and open source. So, | will come back even though it says add
in QGIS you will see that it is ARCGIS the link they have given but it is fine we will do a

quick analysis using QGIS in this lecture series.

So, all the other tutorials and other things are there you can see how you can register on this
portal. You can say for example here so you can see how you can register and what data is
needed, it is secure as per their comments you can have an account. Then there is free
satellite data as | said the DEM that we had in the lecture 7 we had around one hour second
approximately equal to 32 meters per pixel so that is within the equatorial region we said 30

degrees, 30 meters etc so that is almost the same.

And then we have Carter DEM, Cartosat 1 DEM version 1.1 R1 which is also a very good in
Indian regions, then the version 2, version 3 and then there is a IMS hyper spectral image 17
bands for high perspective image which is more on land use land cover and others, other

resources.

Here we have the resource set which is also giving you the land use land cover if you
remember that in the previous lecture we had this is being used for LULC preparation maps
by the ISRO agency and that is at 56 meters. So, now here is the question if you have an open
source data which is a 30 by 30 meter resolution which is good enough for an Indian region

you will definitely use it.

The ortho is also good, list 3 this is a 24 meters but the data is only available until May 2019.
And it comes twice, 2 times a year at 15 minutes so you have all these data which is freely
given, last updated one year ago. So, now let us come back to the thematic slides where we

are going to cover what we are going to cover.
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So, the tutorial has been explained, let me yes the slide has come up the tutorial has been
explained we hope that the tutorial is helpful for you. Now, we are going to look at what the
thematic area is going to cover. | am going to select UP as the region Uttar Pradesh. Why?
Because UP has the highest number of villages so this link will take us to the webpage for the

thematic services which is also the same which was given in the Wiki page.

But what we will be doing is we will see take case study as UP as an example. Why UP?
Because UP has the highest number of rural population and villages again this course is for
rural development so let us take a rural entity as our data set for the tutorial. Then we will be
doing these steps. We hope we could cover most of it in one lecture but we can also trickle

this to the next lecture which is the fourth lecture of the eighth week.

And because this is very important to understand each and every tab and how it works. So, |
will patiently go through this quickly I will explain in detail how this can be helpful,
downloading you can just look at the YouTube tutorials from ISRO’s webpage on

downloading.

But manuring and linking this to rural development is the goal of this course. So, as we
suggested let us go back to this slide. So, the thematic area is going to be showcased, it is
going to share, so | can close this and now the thematic area has come. You could see the
boundaries are clear, entire India is there and we can go zoom in to this a particular level. So,

let us look into all these links.

So, you can print the map add a WMS layer updates some things and then login | will not log

in for now if needed we can log in when we download the data.
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So, normally you can keep it here so that we can see the entire resolution of India | can
double click to zoom in. We will keep it like this so that we all can see what region that we
are going to work on. So, in the search box the first is select team. If you click this there is
multiple thematic layers that have been made of this yes urban sprawl, what is urban sprawl

means how does the urban area increase.

Let us just click one urban sprawl and then select some stage, not all states are there let us say
Maharashtra and then view, this kind of a land use land cover but basically base layer is
2011-12 so this is 2011-12 you can see how Mumbai region is the red color means the urban
area but if you overlay this with 2005, 2006 you could see that | am zooming out so some
layers are coming out as paved which means there has been initially the area was here but

now it is expanded here in 2012.

(Refer Slide Time: 17:27)
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So, now if you increase this and then move it across you could see that here this example is
good you could see that initially in 2011, 2012 this is the urban sprawl and if you click this
part then you can see that the light red is 2005, 2006 but now it has increased when urban
area increases as | said it consumes rural or peri rural, peri urban regions, it consumes the
resources that were promised for rural regions and there is an imbalance. So, to document

that it is important to do land use land cover.
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So, let us go back to our initial theme that we wanted to work on so | am just going to refresh
it, we have the India slide again you go here so there is water bodies again part of your land
use land cover, flood, annual flood hazard these are just basic flood analysis for a particular

year, it is not full in term.

Lenient is a geological fractures and lines where they are present in India it basically maps
the earthquake prone zones. Geomorphology is as a name suggests lot of geology and the
morphology of the rivers. Glacial lakes where water bodies, again water bodies, wasteland

where land has not been cultivated a kind of barren land, urban land use, etc.

Land degradation where how and how far the land has been degraded let us look at 2015, just
quickly you could see only some states are there but we can see Uttar Pradesh and you can
see here as the legend is here. So, legend is this the color and what the color represents you
see that water erosion happens a lot, water logging happens a lot because the ganges flows
through this region. Less glacial and some data is not complete so you can see here there is

data gaps and stuff.

But the methodology if you look at the technical document which is the same that you can
apply for using any other data. So, we try to do a quick analysis of a NASA data for you so
that you can download and do this exercise on your own. As | said there is land degradation
but our course for this this week is land use land cover so you could see that there is a 50k,
50000, so 1 is to 50000 that is how you should say.

So, one unit on the map is equal to 50000 units on the ground, so 1 centimeter is equals to
50000 centimeters likewise 1 feet is equal to 50000 feet. So, there is a very fine resolution is



1 to 50000 and then we have a 250k so 1 is a 250k which is not as fine resolution as the
previous one there is a 10k which is the highest but it is urban not rural areas. So, when you

do land use land cover it is entire.

So, they have done 3 years we have 2005-2006, 2011-2012, 2015-2016. So, 3 years have
been mapped but still as | said 2016 is the latest data available today's date is 23 March and
there is a 7 year gap so how come how can we use a 7 year data for a current scenario is not
clear but for sure you can use the previous and then map the current to see how it works, we
will be showcasing that part how do you current, take a current data and then do a quick land

use land cover.

However, this requires lot of manpower, time and cost we will do the basic requirement
which is free and quick, it is not as good as these maps that have been populated and that is
why it takes time. So, but 7 years is too long to take maybe a year time should have been
taken to take the ground points across India because all the institutes can cover there is a
tremendous locations of the ISROs database centers across India they can pitch in the data

and | can work on this.

(Refer Slide Time: 21:46)
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So, let us go back to what we want to see. So, | have looked into the Uttar Pradesh and you
could see that the boundaries are very accurate in these maps because these are as per the
government rules and laws, we should also use these boundaries. So, the first we are going to

see is the land use land cover let us say 2005-2006.

As | said | am going to check UP, so Uttar Pradesh and click view. So, beautifully the map
comes up you can see that, try to minimize it a little bit so that you can see the entire UP and
there are lot of base layers. You can zoom into a one particular location | have been to
Lucknow as | said the last week | was there for a particular conference, so | am just going to
do that.

You could see here that it does not populate the current legend, the legend is stuck so you
will have to refresh it so this happens so do not get concerned it is just the map did not update
so do not worry about it. Again click, UP, then view, beautiful. Now the legend has been
updated. You can see that agriculture cropland is what we want to see and as | said let us look
at Lucknow, Lucknow still is major hub but still you can see lot of agriculture crop land,

agriculture cropland is given as yellow and you could see the different classes.

So, now come back to the lesson that we have seen, the classification is this is the
classification, the pixel has been classified each pixel inside each pixel each grid what is the
dominant land use land cover, if it is 50 percent urban, 50 percent rural it is sticky but never it
comes like that, it will be not a straight 50 percent, it will be like 50.12 percent and 49.88

percent that is your rural.



So, now you have a slight improvement or slight benefit for the urban so the data goes for
urban and the pixel is covered with red. But if the agriculture is there for example 60 percent
and 40 percent or even 51 percent, 49 percent, 51 percent rural, 49 percent urban then it

becomes yellow.

So, now you could see that a built up urban is red, built up rural is darker red which is on this
part so this part is darker red you can see that that is a rural area but built up and then | am
just little bit outside Lucknow, but here is Lucknow all these areas. The red part is the city in
2005-2006, built up mining is not there, agriculture land, crop land, plantations all these are
plantations and agriculture land, there is fellow land, forest residues, there is not much forest
here but there is lot of pink color and what does pink color give, it is barren land, wasteland
culture or scrub land, etc. It is type of barren lands it is lot of barren land type are there. There
are small wetlands here so some part of the land has lot of wetlands and then water bodies

blue color for water bodies.

(Refer Slide Time: 25:08)
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So, the basics have been mapped and as | said you can you can go as the district boundary or
you can just say select and then remove it gets removed you can just go back up and down
and then say database view now it views it gets loading, you can see that this is the overall.
And in the overall you will see forest on the top the Himalayan regions, the ganges flowing
which is building water bodies and in the lower part you will see lot of barren wasteland, etc
land has not been used well along the ganges, along the river channels these are prime land

for agriculture you see lot of agriculture activities.

So, on a whole you do see that these lands have more agriculture it relates to the statistics I
just shared as per census data UP has the highest number of rural population and villagers.
So, definitely there will be lot of agricultural activities. And so we also have lot of wasteland
and barren land and then some forests in the bottom, forest on the top and lot of urbanization

these hot spots, so these are hot spots let us take some other Bareilly can be taken. | have



worked in Bareilly, so let us zoom in and you could see some city and then most of it is the
ganges region, along the ganges there has been lot of waste shrublands, barren, unculturable

wasteland, etc. etc.

The colors are not as perfect but you see lot of red dots the red dots the maroon kind of red is
the built up rural areas lot of rural areas and then this is the Bareilly city very very nice posh
city, very small but still not as big as Lucknow but still is good.

(Refer Slide Time: 27:01)
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Abstract

Distribution Unrostrictod

So, this is how you will access the land use land cover, you can look at the technical
document as promised let us go and see what is the data source that has been used, you see
that a projection of land use land cover 1 is to 50,000 scale. Metadata is always important it is



your duty to read through these before using the data because anyone can question you what

is the source of the data.

You can say ISRO is a source but still ISRO is what is the question and this is the list 3 data,
linear, imaging, self-scanning sensor 3, it has good high resolution compared to the previous

ones.
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INTRODUCTION

Earth cbservations fom space platiorms play 8 crucal role in generaion and dissemination of
Informaton on LULC patiern in a mely and relable manner providng il inputs required for
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apt and tmely national Intiative. Some of the impontant projects of ISRODOS under the theme
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Major Land Use Land Cover Mapping Projects carried out by ISRO/ DOS
RN PROJECT NANE (7
T | Nationwide Wasteland Mapping TS, 1986 - 1999

Land Use Land Cower Mapping for Planning | 1989 - 1990
based on Agro-Cimatic Zono
Nationwide Wetland Magpng

UmnSovamdMIenmCa«

Land Use Lang Cover Database for Zoneg Atlas

for siting of Indusirios

Urban ledormation Systems (BMR; NCR; MMDA; | From 1990 onwards at
AUDA, HUDANCRPE ol Offeront fimes.

Lind Use Land Cover Magping using WIFS data | 2003

Intiyratod Mission for Sustainable Development | 1992-1968

Intograted Resowrce Information for Dosent | 2002
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DESCRIPTIONS OF LAND USE AND LAND COVER CLASSES
LULC classificaon scheme and briel description of classes are as iven hereunder:
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Ourtcet Shiung culivaton Curvent Shiteg cutvaton
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NRSC/1SKO

Lang Cover is Oefined a3 obsorved physical features on the Ean's Surtace, TWhen an
WCONGMIC Tunction I8 a6 10 1t It becomas Land Use. (FAD, 2008)

1.0 BULT.UP LAND

1t 18 a0 area of human habtation developed due 10 non.

busidings, ransport and communication, Lektes in 93500k

lands. Wob LULC map consists of 3 classes undar bult-y minrg

1.1 Urban: Urban areas are non-inear bull up areas covered by impervious structures adacent
10 Or connected by siroets. This covir i rolited 1o canders of population. This class usually
0C0uS I COMBINANION with, vegutaled 24048 1Nt Ar connecied 10 bulkdings that show 4 regulat
paltern, such as vegetated areas, gardens efc. and industrial andlor other aveas. (FAO, 2005).1t
incudes rasiential eas, mixed bull-up, recreatonal places, public / semipublic ubies.
communications, publc utikzestacity, commercial aress, reclaimed aeas, vegelalod areas,
transportation. industrial areas and thor dumps, and ashycooing ponds.

12 Rural; These are the lands wsed for b
setiements of which the mayor

and non-commercial activitie

1.3 Mining: Mg 3reas encompass ared under surlace minng operations. The recognizatie

You can see that it has mapped all these different water bodies and land use land cover. And
they give you what does it mean so as | said in here you say the 2 legends are here and what
the, what constants when they say what is built up urban you can come here and say what is
built up urban is a mix of public, public, semi-public communication centers, industries,

recreational, ash dump, reclaimed land vegetated area.

For example, reclaim land is what the Bandra-Kurla complex is in Mumbai, it is a beautiful
land but it is all reclaimed from the ocean they have put in lot of soil and gravel to claim the
land. So, that is all called as built up area and then within the built up there is rural, just rural
area, within the rural region, if it is built up it is called built up rural and then build up

mining.



So, we do not have any mining but we have 3 buildups and that is what you see here built up
and then three descriptions. Then you have agriculture cropland it constitutes kharif, rabi,
zaid 2 crop seasons or more than 2 crop plantation includes plantation which is rubber, tea,
etc or even banana and then you have agricultural horticultural etc all these come under

plantation.

Fallow current and long fallow, current shifting cultivation, all comes under agriculture. So,
you can see here there is agriculture crop, agriculture plantation, agriculture fallow. There is a
comma so there is a first description and then the second description and it is separated by a

comma.

And then there is grass, grazing, baron, I would recommend you to go through these. And as |
said it uses the FAO scenarios and we have used the same description in our class, you would
have seen that land cover is defined as observed physical features on the Earth’s surface |
have added bio because there is lot of bio also in it, which is forest cover, crop cover all these

things.

(Refer Slide Time: 29:36)
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1.3 Mining: Maing areas encompass ared undir surlico mining oparations. Tho recognizable
Impacts of these actiitios on the landscape &re unmistakabie giant P mines covenng vast
areas. The presence of waler bodkes doos not necessarily imply inactive o unused exractive
areas; poods or lakos are often an infogral part of an exvactive operation. (USGS, 1996) It
Inchudes surface rocks and $10ne Quaries, sand and pravel pis, bick king, eic. Thede ae
areas of stockpile of storage dump of indusiral raw material or slag'effivonts or waste material
0f quamied'mixed dobrs from eanh's surtace
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2.4 Current Shifting Cultivation areas: Tha dascrbas tha growng of crops for & bew years o0
Sakcted and Chear plots. alemating with & kngihy pacod of vagetatve low whin e 504 &
rested. The land is cuttvated for less than 33 percent of the time {Ruthenberp, 1980). This cover
s folownd by the vegotative and / or bare cover of the fallow period that can Last for several
yoars (Shanerot. Al (1982). Thase aro tho areds which aro cloarly parceptible on the satelite
Image that are In prskburnt /post-turnt conditon as bright wivle o with biush small iregular
palches amdst st pAIChas that are fed in colwr

3.0 FOREST

The feem forest i used 1o refer 10 lnd with A 00 canogy cowe of more than 10 porcant and
wraa of more than 0.5 ha Forasts A detormined bom by the presence of rees and the
absence of other predominant kand Uses. The trees should be able %0 feach a minmum height
of § m (MOEF, 2011) It consists of

3.1 Evergroon'Semi-Evergreen: This term a5 such descries the phenology of perennal
plants Thal ace nover antirely without (reen fokage (Ford-Robetson, 1071) Ths calogory
comprises of tall Irees, which are predominantly remain graan throughout ha year. B Inchudes
both conderous and tropcal beoadieaved evergroen Spaces. Semi evergroon  a forest type
thal Inchudos a combinalion of evirareen and deciduous S000ed with the lomer dominating

yoars (Shaneval. AL, 1982) Thase iro the areas which aro cearly pircapible on the satellle
mage that are in pre-burmt /post-burmt conditon as beight white or with biuish small iregular
piches amids! forest palchas that are fed In ol

10 FOREST

The ferm fornest i used 10 reler 10 Mnd with & bee canapy cover of more than 10 percent and
wrea of more than 0.5 ha. Forests ave detormingd Dot Dy the presence of trees and the
absence of other prodominart land uses. The brees shoud be able o reach a minimum height
of 5 m (MOEF, 2011) It consists ol

31 EvergroonSemk-Evergreen: This srm as such doscrbas he phanology of perennia
plants thal are never endrely without reen fokage (Ford Nobertson, 1971). This category
comprises of tall trees, which are predominantly remain green hroughout the year. B includes
both condercus and ropical broacdkiaved evaryeen speces. Seml. evergreen is 2 forest type
hat inchudos 3 combnation of evergreen and decxiuous species with the lormer dominating
The cancgy cover

3.2 Declduous: Thes apples 10 the phanalogy of perennial plants that are lealless lor a certan
pericd of e yea] (Ford-Robetson. 1071). The leal sheddeg Usually ahes pisce
smukaneously in connaction with the untavorabie season (UNESCO, 1973)

These are the lorest types that are predominantly composed of species, which shed thew
1aves 0nCh 2 yei, especially Qunng Summer, B 480 cide tred clad aea wih oe Cover
Iying outsicde tha nottied foeast boundry areas Ihat 8/ herbaceous weh & woody Bppearance
(6.9, bamboos, paims, e feens elc

3. Forest Plantation: Thase ace the areas of tree species of forestry importance, raised and
managed especialy in notited forest areas. The species maily constute foak. Sal
oucalypius, Casuanrinas, bamboo el

3.4, Scrub Forest: Thish ar e lorest areas which ase oensally s660 Al the Finges of dense
Torast oover and satmements, whard ther ks biose and abiotc inferiavance. Most imes they are

1.3 Mining: Mnng areas encompass afea under surlace mining operations. The recognizabie
impacts of Mese acihibes on the landscape e unmistakabie plant Pt mines covering vast
085, The presencs of water Docias does not neoissarly Imply INACIvG Of UNuSed exacive
areas; ponds o lakos are often an intagral pan of an exiractive operalion. (USGS, 1009) It
Inchudes surface tocks and stone quarmies, sand and gravel pas, brick king, ek These are
Aroas of sockpie of siorage dump of industral raw material o shagifluents of waste materll
¢ quarmiedmixed dobris from earth's surtace.

2.0 AGRICULTURALLAND
Thest are e lands primarily used Kot farming and for production of food, e, and oiher
commescial and horfculunal crops. i consists of

2.1 Cropland: These aro the areas with standing crop as on the date of Satelite overpass. Cropped
K208 20068 1 bright red 10 red in Coke with varyng Shape and si2e in a configuous 1 non
contiguous pattern. Thay are widely dstrbuted ndifferent lomand; prominently appear in the
imigated are a3 krespectve of the sowrce of imgason. It includes knarif, rabl and 2ad crop inds
g wih ireas wndke double of Iripe C10ps.

22 Photations: These are the areas under ogricultural tree crops planted acopbing
agricutural management techmiques. Depending on the location, they are exhibt 8 dapersed
o contigudus patiem. Use of mult-seascn data wil anable thekr separacon in a beteeway. I
Inchudes aprcultural plartation (W 100, cofiee. fubber eic) hoeuttural plantason (ke CoCOnNUL
wecant, cinus frus, orchards, Wuts, omamental shiubs and bees. vegetadie gardens etc) wd
Woh il plantation

2.3 Faliow: An ngricubural system with an atemation between a croppng penod of severnl
yoars and a fafow period. (Rutheniberg. 1980). In anather ferms these are the kands, which are
takin 0 for Cultvation but are lemporartly allowsd 10 fet, Un-Cropped for 0o Of MOre §6ason
Dut 1ot ks than one year.
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arois of sockpie of siorage dump of indusiral raw material or skag etfluonts of waste material
¢ Quarriedmixed dobeis from eanth's surtace.

20 AGRICULTURALLAND
These are B lands pamanty used %of farming and fof production of food, 10er, and other
commercial and hortioubural crops. B consists of

21 Cropland: These are the areas with standing crop as on the date of Satelite overpass. Cropped

w033 appear LG fod 10 6d in cokr with varying shipe and #:2e i & contiguous o non

contiguous pattern. They are widely ditrbuted ndiferont lerains; prominently appedr in e
600Cve Of the source of Krigason. It inchudes kharif, rabx H’l!&l') oo lands
I GoubM O Irph C1ope

s planted adopbey

2.3 Fallow: An agricutural system with an alternation between a cropping penod of several
years and a tatow period. (Ruthenberp, 1980). In another terms these are the kands, which are
fakan up for culbvation but are Semporarly Allowed 10 rest, un-cropped for 008 Of MONe Season,
but 1ot iess than ooe yoor.

Paged oty

Mutiempornl Resourcosat-! LISS 1l data of 200506 acqured during kharit (Aug ~Hov), radi
(Jan- Mar) and zaid (Aprk- May) seasons were used fo derive informaton o the spatial and
tomparal variabibty of dfferant kand use / land covor categories. For aeas with porsistent cloud
cover LISS-1I| data of 2004-05 / AWIFS data of 2005-06 were used as alernatve data. The
multitempornl datasets were geo-referenced with LCC / TM projection and WGS 84 datum
Ancllary data conssted of Dase detads vz, AdMINSlASVE DOUNdAnes (nternational, state,
district, fohsd, vilage and forest boundary), major 10ads, ralwayy, Granage, setiemants, e
weee faken bom avalable sources, Sy, avaloble ancllyry information on wastolands.
forest that was generaled oarkr wats also rofered durng mapping The methodology adopted
consists of salelte data &.wahon IAorpeatanon (0n-5s0en vVudl), Ground truth colecon,
mapfnalization, qualy checking of fna maps and databases and database organization as per
NNRMS standards.

DATASETS
Résourcmsat-1 Data trom LISSIN 8ansor of 3 saa0nd peraining 10 2005-08 ae used in s

Pre-Monsoon ~ Zaxd Apel = May

Tha speciic path and row of the salolt Gata along wth dalo of pass wil bo displayed when the
User 8 quening the mep.

SUGGESTED USE:
The LULC maps shoutd be used af broad level for the klowing purposes
* watershod management,

*  agrcultural productviy improvement and

And they are given detailed description of each bullet point what it means what is fallow,
what is forest. So, let us look at agriculture for example, we have agriculture, these are the
land primarily used for farming, production of food, fiber and other commercial horticulture
crops in India it constitutes of cropland plantations and fallow, cropland areas appear bright
red in the red spectrum, they are widely received distributed in different terrains prominently

appear in the irrigated and non-irrigated areas.

It includes kharifs, rabis, zaid crops, zaid is mostly the winter crops along with areas under
double or triple crops. So, this is the definition of agriculture cropland. So, then you have
solved infected, barren land, etc. What is the year when we downloaded we did notice that it
was 2005-2006. So, now it says resource at data from list 3 sensor of 3 sensors pertaining to
2005-2006 1 use, 3 seasons are monsoon, rabi and zaid, kharif is the times August to October
is your kharif the rainy season.



Rabi is your December to March which is mostly your winter crops and your pre summer
crops, Zaid is your pick summer crops in this in some regions it is called the winter crop, here

they have used it as the summer crop.

(Refer Slide Time: 31:09)

Microsoft Weed - web_LULC-UP doca

were taken fom avalable sources. Sumd avalable anclary informabion on wasielands.
Torest that was geoarated earker was also roleerod during magpng The mathoddlogy adopted
consists of satelie Gala Preparaton, INMEXRANON (0n-6C1e6n VUAl), (round Iruh colecton,
maphnalizabion, qualy checking of #nal maps and databases and database organization as per
NNAMS standards.

DATASETS
Resourcesat-1 Data bom LISSIN sansor of 3 seasons paniining 0200500 a0 used n this

The spacific pagh and row of the satelite data slong with date of pass wil bo dsplayed whan the
user s quenying the map.

SUGGESTED USE:
The LULC maps should be used af broad level for the following purposes.
wiershod managemen,
agricultural productivty improvement and
Somahic tesharch invehing carbon Cycle, hydrologic cycle. energy budgel studies.
weather / clmale precction ¢k

DISCLAIMER
o Diferent land use and land cover classes accuracies are subjected avadabity of
appropriate biological windows of satelite data.
o Data cannot be used lor 3y logal purpose.
o Ustr shall axercie raasonable skil, cire and dlgence whils usng the information and
wit koop Indomndiod NRSCASRO in respact of any loss, damage o chaim howsoover
arising out of Use of this inkormation

Microsoft Woed - web_LULCUPdocx

. IMprOVemen and
o Sceothic research imvolving carbon oycka, hydeologie cycle, oneegy budgel studes,
woathor / chmae prediction ol

DISCLAMER
* Dferont land use and land cover clisses accuracios aro subjocted avalabity of
Appropnate bologcal windows of satelte dita
o Data cannot ba used lor any legal purpose.
* User shall oxercisa reasonable siil, care and digence while using the information and
wil keep Indemnified NASCASRO In respect of any loss, damage o chaim howsoever
Wrising out of use of this ilormation

PageTol9

NRSC/$R0

USER RESTRICTION

| Database should be used at scalos smader than 1:100,000
I Usee of the datainlormaton wil consull NRSC % commeecially expiot /| use the
Intelectual property generated in the Projects.

CONTRIBUTORS
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NRSC/15R0

USER RESTRICTION

I Databiss should be uted a1 scales smaller than 1:100,000
I User of the datainlonmaton wit ConSURINASC to commercially explot / use the

Intolectual proparty genarated in tho Projects.
CONTRIBUTORS

ShNo PARTNER INSTITUTION PROJECT TEAM
1 Uttar Pradosh (Eastern) - Ramote | Dr. AN Singh, M, Ashini Kumar Seivastiava,
. M Alok ¥ Srivistava, Mg Priyanka,
M Shamiuddn Ahmad, Mr Shobhiet Pigd
? Uttar Pradesh (Western)- Indian Or. SXSaha, Dr, KK.Das,
Institute of Ramote Senting, OrAVelumurugan, Or.O.N Pant, Dr Suresh
Dehradun Kumas, O 1) Sngh

SNO | NRSC - PROJECT MANAGEMENT PERSONNEL

1| Project Dectors 0rP.S Roy & 84 G Bobera

2 Supervison § Gudance iR S Dwived

3 Tochnical Guidance & Coordnation S Sughaiayr, Dr S.V.C Kameswara Rao

) Tochncal Load Toam Or. G. Rav Shankar, Or, Manoy Ry Sanana,
Or. G. Pacma Rani, W Rajv Kumay,
& B Shvam Sndar

So, as | said use you can use it for watershed management, agriculture productivity and
improvement which is what the rural development scenario we are looking at. How do you
increase agriculture productivity, how do you map regions where agriculture productivity is
needed. And then your energy budget, hydrological budgets etc. There is some disclaimer and

then data etc.

(Refer Slide Time: 31:30)

PROJECT TEAM
DOr. AN Singh. W, Astwani Kumar Sevastava,
Contre - Uttar | W Alok Kumar Srivastava. Ms Priyanka.
M Shamiuddin Ahmad, W Shobhe Pipl ___|
Or, §K.Saha. Or. KK Das,
Dr.AVelumurugan, Oe 0N Part, Dr.Suresh
Kumar, O 1) Sngh

SNO  NRSC - PROJECT MANAGEMENT PERSONNEL

! Progect Directors DeP.SRoy § S G Bahera

2. Supervisce 8 Gudance OLRS Dwived

3| Techncal Gudance & Covrsnanon | Or S Sudhakir, r S V.C Kamaswara Rao

4 Tochncal Load Toam Or. G. Rawi Shankar, Or. Manoj Ry Sarona.
Or, G. Pacma Rani, W, Rajv Kumay,
W.B.Shyam Sunder

5 Qualty Assurance Team NRSC, Hyderabad
Dr.8V.C Kamoswara Rao, Or G Ravt Shankar
Dr. Moy Ray Saepoa, Or, G, Padma Rani
W, Rajiv Kumar, Mr, B. Shyam Sunder,
Ms. R Binutha, WA Lessie, Mr Arul Raj
MWGHiomatha  Rao, W
Seihar
SAC, Ahmedabad

01T Sadanand Singh, O R Ghosh

HIRS, Dehradun
Or.Jsondra Prasad, Dr A P Subudhi
-
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6 | Wed Customization LULC Theme
OrY.Ravisankar, MrRagv Kumar, M. B
Stryam Sundee
BhuvaniGsteway to Indian EO Dats
Products and Services)
Team Bhuvan, Bhuvin Ced, SDAPSA, NRSC

CONTACT INFORMATION

Deputy Dvacacr, RS & GIS Applcations Area, Natonsl Remote Sensing Contre,
15RO, Department of Space, Balanagar, Hyverabad = 500 625

Telephone: 491 40 2388 4211

Fax No. +91 40 2387 5632

Emad. taco@ersc oo i

NRSC/SAO vt

CITATION
NRSC (2006), Land Use / Land Cover database on 150,000 scake, Natursl Resources Census
Project. LUCMO, LRUMG, RS & GIS AA, Nationa! Remole Sensing Centre, ISRO, Myderabad

ACKNOWLLOGEMENT
Uso of data in any form 210 10 be uly acknowiedged &5 shown balow:
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CITATION
NASC (2006), Land Use / Land Coviv catabise on 130,000 scaro, Natural
Project, LUCMO, LAUMG, RS § GIS AA. Nationa! Flemale Sensing Gen'ro, /R0, Hyddiatund

ACKNOWLEDGEMENT
Uso of data in any form are 0 bo duly acknowheced as shown bolow

e have usod the Land Use / Land Cover information on myour research work from Nadwea!
Rosowrces Census Projct of Nasonal Remote Sangky Cenlre (NRSC), ISRO, Hyderabad,
Inda

REFERENCES

1. NRSA. (2006), Mansal of Natonal Land Use Land Cover Mapping Using Mub-Temporal
Satelite Data. Depariment of Space, Hyderabad

2. NRSC, (2006), Land Use Land Cover Atlas of India (Based 00 Muli-iemporal Sateite
Data ol 2008-02006), Deparkmant of Space, ISR, GO, Hyderabad

3. NRSA, (2007). Marual of National Wastelands Montoring Using Mulitemporal Satelite
Data, Deparimont of Space, Hyderabad

4 D Geogorio, A, and Jansen, LJIM. (2004) Land Covw Classficaton Systam
Cussiicaton Concepts and User Marual, version 2, Undled Nations Food and
Agrcutire Organaation, Rome

8. www.eo v e

6. UNESCO, 1973 atonal Classecation and Mapping of Vegetaton, Paris

7. Ford-Roberson, (o). 1971, Terminology of Forest Scance, Technology Practice
and Products. Sooety of American Foresters, Washington, OC

Partner institutions as | said they work with other regions so UP looks like UP, space center
was very very helpful and then so maybe UP is a good section to look at and then the project
director's personal etc. Citations if you use the data you could cite this NRSC ISRO is also
pretty good to site. They have their own citations of what is land is land classification, they
use the manners on FAO so good thing that we are also using the FAQO citations in our lecture

series so we are currently on track and we use these technologies also.
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So, with this I think the metadata is clear you can zoom out, zoom in using your mouse and

you can use different locations also.
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So, let us look at 10 years difference so | am just going to UP and then let us say view. So,
just for 2015-2016 we have a map and statistics you can download both or read both we use
Bareilly, so let go to Bareilly again and Bareilly comes up. You can see the same legend is
used however the data is different because we had 2 different, yes, you can move the screen

up and down if you do not want to see this part but then you can also use it.
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NATURAL RESOURCE CENSUS

Land Use / Land Cover Analysis- Third Cycle

Technical Document on -

Land Use / Land Cover Database for Dissemination
through Bhuvan

e, 2019

June, 2019

The feo-spatial database on “Land Use/ Lind Cowe (Third Cycle) on
150,000 scale” is prepared usng three season Resourcesat-2 ontho
rectified LSS data of 2015-16. Entice database are prepared by
NRSC, ISRO under Natural Resources Consus (NRC) Propeet of National
Natural Resources Repository (NRR) Programme with the participation
of 26 State Remote Sensing Centers spread over entire country.

Abstract(with Interpretation of sateilite imagery Is done using visual interpeetation
Kepwonc) technique aed indivdual asses were interpratéd uting, Ihele vl
charactedistics: The LULC Gatabase & prepared with 54 cliss LULC]
Scheend and are 1024 chans foe
{ough Bhovan, ISRO Geoportal by emphasing more o0 Land Cowek
Qutput s in GIS vector fle format, prepared using LCC projection and
WGSS4 a5 datum. This will serve the requirements of academb,
reseacchers, phanners e

NK/5H0

NATURAL RESOURCE CENSUS LAND USE LAND COVER DATABASE FOR
DISSEMINATION THROUGH BHUVAN

INTRODUCTION

Earth observations from space platforms play a crucial role in generation and dusemination of
information on LULC pattern in a timely and refiable manner providing vital inputs required for
optimal lind wse planning. The evolution of ladien remote sensing program over the past two
Gecades, providing 3 variety of remote sensing- based solutions for National development, is an apt
3nd timedy national Initiative. Some of the Important projects of 1SR0/DOS under the theme of
LULC are given in the Table = 1.

Table - 1: Major Land Use Land Cover Mapping Projects carried owt b ISRO / DOS
SNO. PROJECT NAME YEAR
Nationwide Wasteland Mapping TS, 186 - 1099, 008, 00500,
200809, 2015-16

Land Use Land Cover Mappieg [0f Planviing based | 1989 - 1990
on Agro-Cimatic Zone
Nationwide Wetlnd Mapping [
| UrBan Spraw! of Nallion Phus (ot

Land Use Land Cover Database for Zoning Atlas




NISL/680
Table = 2: Grouping of LULC classes of 3" cydle

Dexrigtion-1 Description2 Ciasses from NAC LULCSOK Mapping Project
Wit up = Compact (Contingous), Nult up = Sparse (Discontinuous), Bullt
= Vegetated / Open ared, Industrial anwa, Ash / Cooling Pond / effuent
204 other wasle

Rural Rural

Mining Minieg = Active, Maning = Abacdoned, Quarry

(2 Agricuiture Crop land Khaif, Raby, Zaid, Cropped In 2 seavons, Cropped in more than 2 seasons
Mantation Apreulture Pantation

Fallow Fallow land

Cutrent Shilting cultivation | Shifting cultivation - Current

Torest Evergreen / Semi evergreen | Dense / Closed 3nd Open category of Cvergreen / Semi evergreen
Decduouy Dense / Closed and Open catepory of Deciduous and Tree Clad Area
Forest Plantation Forest Mantation

Scrub forest Scrub Foret, Shiftiag Cultivation = Abandoned

Swamp / Mangroves Dense / Closed & Open Mangrove

Grassland: Aipine / Sub-Alpine, Temperate / Sub Tropical, Tropical /
Desertic

Darren/ Wastelsl Sait Aected Land Salt Affocted Land

Boltup Urban

Grass/ Graving Grass/ Grasing

0NWId g L3

Urban Spran 1988 - 1990
Land Use Land Cover Database for Zoning Atlas | 1999

for sting of Industries
Urban information Systems (BMR: NCR: MMOA; | From 1990 onwards at diferent
AUDA, HUOA NCEPH et¢ times.

Land Use Land Cowver Mapping using AWIFS data | 2004 onwards at one yewr of interval

Intograted Mission Tor Sustainable Dewlopment | 1992.1998

Integrated Resource Information for Desert | 2002
Arest
and Use/Land Cover Mapping on 1 - 50,000 Caie| 200506, 201112

A peoject on National Land Use/ Land Cover Mapping on 1:50,000 scale (Second Cycle) using mult
temporal Resourcesat-2 terrdin corrected Linear Imaging Selif Scanning Sensor (LISS) -1l data was
taken up by DOS, under Natural Resources Census (NRC) Project of National Natursl Resourtes
Repository (NRR) Program. The project has been accomplished with the active participation of
various state, central, unhversities and others partner mstitutes. The lind use/land cover dlassfication
scheme of 1:50,000 scale consists of Leveld: 8 classes, Levebll; 31 classes and Level-®

54 classes (NRSC, 2012). This chssification was finalized after elaborate discussions within the 005
and varioys Central/State government departments/imstitutions. The project had been completed
and athas (NRSC, 2011) was released for the use of various depatments central, state and others.
LULC data s regrovped for web usery mlj:n enphats o kand (over Csses i given in Table - 2
This has been undertakien keeping in view of volume of data, fister access 10 databise and
visualzation

So, the technical document for 2015-2016 is they have used let us see what data they have
used, they have used ISRO’s data cycle, 54 classes of land use land cover has been done. The
years that have been used, what are the legends etc etc. So, we can also see that it has used
the resource center project land use land cover, it is using a multi resource at linear self

scanning this 3 etc etc. And they also use other ISRO satellite data products.
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And the same documentation has been given here they are given different updated data
products and the previous citations have been used this is a 2019 citation so it is

approximately 3 years old but the data was for 2015-2016.
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So, let us stop here we have looked at, let us look one more quickly and select UP, view,
technical document is the same and then we have map, map you can download the map if you
click the map quickly the map comes up with all the land use land cover and data source
resource set so this is the metadata of the data they have taken 3 seasons 11, 2012, so 2011 to
2012 was used to make this map and they published it in 2016-2017.

So, you can zoom in and zoom out and then use this for your studies you can geo-reference
this map because you know where Bareilly is, you can click a point in Bareilly, the center of
Bareilly take the GCPs the ground control points and then use it in your studying area. For
some reason statistics also can be looked at.
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So, basically gives you the statistics of the percentage of land cover land use etc how much
land is in cropland, total land area and square kilometers has been given in statistics.

Comparisons is not done yet but we can definitely do it in the next lecture series.
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So, let us look at in detail the next ones as I said in 2005-2006 if you go to Uttar Pradesh you
do not see the map and statistics it is not readily available you will have to download and put
it in the map but there are other regions you have. So, with this I stop here, | will see you in

the next lecture. Thank you.



