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Hello everyone, welcome to the NPTEL course on Remote Sensing and GIS for Rural
Development. This is week 8, lecture 5. In this week, we have been looking at land use land
cover, defining what is land use and land cover, we initially start with land cover as a
definition of a layer on top of the earth. And then how that land cover is used is called land
use. We looked at multiple data types that can be used for understanding the land use land
cover, and more importantly, the LULC change.

In today's lecture, we will look at some more data sources. Last lecture series, we also looked
at data from ISRO, Bhuvan website. We spent considerable time going into each aspect in the
data and the dashboard. We made created maps understood the data strengths, limitations and
challenges. And now we will be looking at other data as I indicated it is good to use more
Indian Space Research Organizations data ISRO’s data NRSC, etc. But when it comes to

application, sometimes we need the best data available.

We will be showcasing methodologies using open source systems QGIS is one where open
source data is widely used. What we will do is we will look into some more data that can be

used for understanding LULC globally and for India.
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So, as | explained in the last class and this lecture series, Google Earth is very very powerful
tool to understand the change in land use land cover. We looked at some locations around the
Ganges river in Bareilly tributaries. And we found out that the land use has changed
tremendously. Land cover has also been altered where more agriculture has been ongoing and
a lot of erosion and deforestation has occurred. This is just a qualitative analysis but can be
updated once we have more data in the picture. So, what we will do now is since we have

looked at Google Earth, let us see on the fly how the analysis is done.

(Refer Slide Time: 3:43)

On the fly analysis m
» Google Earth Pro

+ Demarcate LULC type
+ Change years and time
» Assess change in area
+ Create statistics

Once you open Google Earth Pro you can zoom in to a particular location of interest and then

demarcate a land use land cover type. What happens here is you will be looking at the



particular land use land cover type which is of interest to you and which you want to look at
in terms of let us say you would like to see agriculture especially for rural development,
water bodies management etc. So what happens is when you when you work on these type of
systems, you have one time snap of LULC and you need to expand it to multiple time series
to do an LULC change.

We will go through the steps and do a small on the fly analysis. Change years and time as |
said you can drag and drop the time series and then see how the land use land cover type
changes but demarcate an area, demarcate an area demarcate LULC type. Assess change in
the area you can look at changes in the area because of human interventions, natural
phenomena such as floods, cyclones and also earthquakes, but most of the time it will be

through human interference, anthropogenic stressors.

Then what happens is you can create statistics | guess statistics can be created by using
another tabular form. So, where you collect data, you put it and then you say how much the

area has changed, percent change calculation everything else can be checked.

(Refer Slide Time: 5:55)




Lo Larth P
fle B Vew Tooh Al Iy
+Search
#

St ot Ko, Konra W, ms9ccmenan
wonen g

pie
* Places
* 53 wy it
“Hy

4
Maleg New

@ el g

[+ 1T} ‘e

' Lavers

Primy Uotabise
e sl

» Lol Lath Pro
e B Vew Tooh Al Iy

*Search

RIORATION TACTORY, Keevipa, Tamd Nahi| | Search

Get Directions  History

poe

¥ Places

o3 oo
"

its
1 Moy e
ol st

[+ ] ‘e
* Lavers

= = ¥ rimary Uombise

A rmenls

 tooege Larlh Py
fie [ Vew Tooh 4l Iy

vSearch

RIRATION TACTORY, v, Tand Nk | Search

Get Directions History

e

¥ Places

53 wy e
“

an

1 Wl New

Sl guld
[+ I} ‘e
* Lavers

= = primary Uobise

® nncrmenl



W Lol Lath Pro
fio B Vew Taoh Al Iy
*Search

T

BAORATI i

nssczesn

Boe
¥ Places

9 wy i
1

ite

1 Mg New

el grusd

4 ] ‘e

' Lavers

* * ¥ primary Uotbise
e menl

» - F yeedars and Labels

e

% toogle Lath o
fie 1B Vow ook Al lip
*Search

BPORATION TACTORY, Kevrprsl, Tami Nai - Search

Get Directions  History

B

* Places
- =9 My s

o

iia

1 Mg New

e

[+ I ‘e
* Lavers
by ;e

v F soodes ond Lobels
2 i

> Googe
fio [
vSearch

RACRATION FACTORY, Ko, Tad Nk Seaech

Tooks Al Iy

Get Directions History

nssaen

et Nogreus, oonsars K
s AT

Boe

* Places

=9 wypoees
"1

its
7 Mgy N
@l g

[+ I} ‘e
¥ Lavers
* = % brimar Dugbese

® du




R oLty

i (8 View Taok Al (ip
vSearch
ANGRATION TACTORY, Keevgrs, Tami Nk Search

Get Directions History

¢ Mo e
A

> Googe Larth Py
i (iR Viw Teoh Al (I

*Search

RIORATION TACTORY, K, Tamd Naki - Search

Get Directions History

* Places
59 wy e
s

]
ihy

8 Mo New
il gruld

[+ 1] Ve
" Lavers
= ® 1 primary Untsbese

s enl

» Googe Lath Py
fie @ Vew Taoh Al Iy
vSearch

s, T Nk Seanch

RNORATION FACTORY, Kiv:

Get Directions History

Boe

* Places

o9 wy e
1

4

Melyer New

o

B Ve
* Lavers
- %% primary Uuabise

e menl



2 Conxpe Lalh P
Fin iR View Took Al [y

+Search

ANRATION TACTORY, Keevprs, Tami Neds - Search

Get Directions History

s ke sseaEn

Boe
¥ Places

Malyeg New
@il gl

' Lavers

A rmenl

2 ool Larth o
Mo MR Vew Tooh Al lip

vSearch

RNRATION FACTORY, Ko, T Nk Search

et Directions  History

¢ nssumn

.
Mo Now
el gruld
[+ 1] e
* Lavers

- * ¥ rimary Lomabise

Ao menl

ool Larlh Py
fie i View Tooh Al [y
*Search

RNORATION TACTORY, Keerpmal, Tamd Nati - Search

Get Directions  History

AN ssNn

Boe
* Places
* =9 wy e

o N

s

! Lavers
Primyy ombise

A voenl




2 oo athbro

+Search

ANRATION TACTORY, Krerprs, Tami Nadi - Search

tome: ITTTERRU

Proarilion  Safe, Color Ve Altude  Messuresmenss

k... A wb i Ml ol i

* = iy Dossbise
A menl

' soodrs 0nd Labels

& ool Lalh By

+Search
ANRATIONTACTORY, Ko, Tand Nk Search

LELR it e

Prosriglion  Safe, Color Ve Nihude - Messurenents

M lik... A w ... A ol image

= Primary Uotabise
® A
P woodrs ond Labels

B

®

+Search
ANRATION TACTORY, Ko, Tand N Search

cogieEath New Polygon

Name: Untited devoon

Desrgton N, (e | View  Athude | Mssurements

oc: M ot (I3 upacy: Lovm o

™

Coor; | (Outioed  + | Opily: 100%




»
+Search
ANORATION TACTORY, Keevps, Tami Neds - Search

e Eath  New Polygon

Nome: Untitied Matvaon
Deroon Sy, (i | View | NtRude Messurenents
Unes
g <l Upsany: 1o <
™
Cier: | (Otiond« Opwily: 1008
[

 Anncnenl

' sooders ond Lobels

D oo Lalh B

fie B Viw Teoh Al Iy

*Search

SMORATION TACTORY, K, Tani N Search

Get Uirections History

o v 0
4% Nl Yo
1 ‘e
¥ Lavers
* ® 1 primyy Uombase

s menl

2 Gooxpe Lalh P
fie B Vew Tooh Al Ly

+Search

ANRATION FACTORY, Ko, T Nk Seaech

Get Directions History

Ml i
il ot 004




2 oo L
fie MR Took Al
+Search

ANORATION TACTORY, Krevgrs, Tani Nk Search

U

et Directions History

Ve | Wt | Pgn Gk 0l 0 iy

Noart e chdanr b e eants o b ez

Length 9.5 Hews

nsacnnn

Mo Ny

" Lavers
= % rimary Uotabise

 Anncomuren

2 oo Llh P
i Ml View Taoh Al rip
*+Search

ANORATION FACTORY, Kivvipus,

i Nak - Search

Get Directions History

Coe 30 palh

[ e ———

Wby

Poiyen

-

A1 Metws

Lo

St Mevaicn Mol

¢ Mouns Navigdoon

Boe
* Places

* Lavers
= % rimary Uombise

A menl

Google Farth

Tooh Akl dp

*Search

RNORATION TACTORY, Keevipmsl, Tami N Search

Get Directions History

Cicke WMl i

e 00| Py

Nomerr e cidan b e einds o b onanl

Lo 9.4 Wetws

St Mewien Mol

¢ Mo v

Boe
* Places

& el schost
¢ &4 Nl iy

et

* Lavers
- % rimary Vombise

A menl

(Google Farth



Tooh Akl
+Search
RMORATION TACTORY, K, Tani Naki  Search

Get Directions History

tee P Foboon | Cine 0l 30 puien

Mot I chdanr o el a gpeameiic e on e g

permesr
e

¢ Mo Navydon

Primary Uabis
 nocsment

2 oo Luth B
fie R View Tooh Akl Uy
+Search

ANORATION TACTORY, Krergnai, Tamd Nk Search

Get Directions History

Dl ohyoon G 0 iy

parc he claur o v ol 4 greameiis e on e g o

0l

ety
7,587.66 Squmr Nders

Boe
¥ Places

* Lavers
* * 1 rimary Uombise

 Anncrn menl

2 toogl Lalh B
fie iR Vw Took Al Uy
*Search

RNORATION TACTORY, Keerpmsl, Tamd Nad - Search

Get Directions History

fah | soboon | Cike 30

e s o e o o pomedee shage on e g

i

A4 Metrs

MAKA! Sy Nelers

« Mo Navgdoon

Boe
* Places

* Lavers
- % rimary Uosbise
™ nncwmenl

4 Labes

Google Farth



FYP

Tooh Ak (dp

e . 3t

* Lavers
* * 0 primary Duabise
 Anncnament

2t Ll bro
fio i

Tooks Al Uiy
+Search

BPORATION TACTORY, Kevrpsl, Tami Na - Search

Get Directions History

* Lavers

- = primary Uombise
A ment

Buldngs
b

Google Earth

ool Ll
fio i Viw Tooh Al Uy
vSearch

RPORATION TACTORY, Keevipwsi, Tanst Nt Search 3

Boe
* Places

d

* Lavers
= = rimary Uosmbase
s menl

oogle E:



» Lol Lath B

fio TR Viow Took &kl Uiy
+Search
RPORATION TACTORY, K, Tani Nt Search

Get Directions History

& eoannl schond

* Lavers

* * 5 iy Uotabise
s rment

+ - F scodes ond Labels

B Par

* oo Lath o
fie B Vew Took Al Uiy
vSearch

RPORATION TACTORY, Keerpsi, Tami N Search

Get Directions History

Boe
¥ Places

* & e schod
‘i g
* v ey Inoer iood
4% Dl T

1 ‘.
* Lavers
= ® 1 brimary Uotabese

 Anncwment

oogle Ear

oo Lalh o
Fie FiR Viow Took Al iy
vSearch

1o 2

Boe

* Places

* & ehary schod

* Lavers
= = rimary Uoabase

Aoty




el o
e 18 Vew T A by

+Search

RNORATION FACTORY, Keerigarai, Tami Noki Search

et Directions History

Une bath oo | Crde 0peth S0 polyen

N Sadttonn Mesure e distanc o e of 3 ORIRIIC $haok on e 1

c Prvinsdin 8 el

A Hecres

Boe
¥ Places

1

& vl shol
¢ Nl i
& emal

4% Ml T

]

" Lavers

Y Uutabise

 dnasurmenls

-
fie (i Viow Tooh Al Uy
+Search

RNRATION TACTORY, Keevpurs, Tani Naki  Search

Get Directions History

Ruler

Une F Pl Orde J000% 0 polyoon
Measre the AR of 9 of 2 eamen: shape cn the cround

NN Meders .

00/ Hecares

bse
~Flaces ¢ Mouse Naiaton

% eoara aver osd
¥ s T

! Lavers
- = irimary Uotabise

s menl
#

> Congh Lath o
fie 8 Vew Taoh Al Uy
+Search

* Places

¢ & vl shod

* Lavers
- = rimary Uobase

 nncnmenl

Google 2




2 oot
fie MR Vow Tooh Akl g
vSearch

ANRATION TACTORY, Kee

e o e gk
Sunttenwn

Boe
¥ Places

» ool Larth o
fie 8 Vow Tooh Al Uy
*Search

rsscien

Boe
¥ Places

* Lavers
- = rimary Uossbase

e venl

» ool Larth o
fio 8 Vew Tk Al Uiy
*Search

Bse
¥ Places,

& ehary sahe
¢ & M iy
sl Inow 20

14
* Lavers

- = rimary Uossbase
e menl

+ P goodes ond Labels
2




» tooghe Larth By
fio B Vew Teoh Akl Uiy
+Search
ANRATION

" vt omee Mocrews,Roewsra N, ashann
3 s GUET
Tmasen e

Boe
¥ Places
1

& emaral schont

s Ml s

A ‘e

* Lavers

» toogle Larth oy
fie 8 Vew Tooh Al Uy
*Search

use
¥ Places

1
¢ & ol shodt

¢ 2% Nl g

» taogle Ll o
fio 8 Viw Tooh Al Uiy
*Search

ke Koo e
S

Boe
* Places.

4 &4 Nl iy
£l I oo

Google £




Bt
o 18 Vew Taoh Ay
*Search

AIORATION TACTORY, Keevpal, Tamd Nad - Search

et Directions  History

Yot e, wgoree
Tard ks CAREY
Smasenme

Boe
¥ Places
1 s

& emanal schost

¢ & Ml iy
¥ & earal Inner kood
-y

2 oo Larth s
fin MR View Took Akl Uk

*Search

AMORATION FACTORY, K, Tani et Search

et Directions History

Boe
* Places

* & emara schoct

i o

! Lavers
= = primary Uotabise

™ Anncnan menl

oogle Earth

» ool Larth Py

fio 8 Vew Tooh Al Uiy

*Search

ANORTION FACTORY, Kevis, T Nk Search

Get Directions History

Boe

¥ Places

¢ & emana Schol
¢ 2% Nl g
earal Inwr eod

' Lavers
- = rimry Uotabise

™ A menl




2 oo Lt P
Fie PR Vow Took Akl g
+Search

ANORATION TACTORY, Kevvipms, Tani Nadi - Search

et Directions  History

S UMt watreus, KeersANE 38U
Tovd s CRE1
Smnsiem e

" Lavers
= * 0 rimry Uotabise

[T

Googeefrth,

@ toogle Lalh P

fio MR Viow Took Al Uiy
+Search

Boe
¥ Places,

* Lavers
- = rimary Uosbase

A rments

» Coogle Lath Py

fie MR Viow Took Al iy
*Search

RMORATION FACTORY, Kiv

Boe
¥ Places

* Lavers
- % irimary Uotabise

 Anncnmenl




D o Lalh P
fie T View Tooh Al Uy
*Search

ANRATION TACTORY, Keeripars, Tani Nk Search

et Directions  History

Boe
¥ Places

7
& emanl shosl

s Ml i

* Lavers
* % iy Uosabase
e rmenls

GaogleEarth

» toogle Larth o

fie 8 Vow Tooh Al Uiy

*Search

ANCRATION FACTORY, Ko, T ek Seaech

Get Directions  History

nsscen

Boe
¥ Places,

|
NG T

» ool Larth Py

fio 8 Vew Tooh Al Uk

*Search

ANORATION FACTORY, Kevis, T ek Search

et Directions  History

53, heErs TN NSSUIN
]
Sansien g

boe
¥ Places

pr—




2 oo arth By
i MR View Took Akl Uil

vSearch

ANRATION TACTORY, Keevpws, Tani Neki - Search

Get Directions  History

(oo, KT M. INsaaneznen
8 o Y
smasen e

Boe
¥ Places

" Lavers

A rmenls

» ool Larth Py
fie 8 Vew Tooh Akl Uik

vSearch

ANRATION FACTORY, Keviars, Tad Nk Search

Get Directions  History

Boe
¥ Places

* & vmani schol
¢ 2% Nl g
ol Inwr eod

T -

»  F aocds nd Lobes.
B fharn

Gaogle Earth

ool Lnlh Py
fie B Vew Taoh Al Uik
*Search

ANRATIONTACTORY, Ko, Tand N Search

Get Directions  History

OBt shreu, paenra g ok

s
Sntien e

Bse
¥ Places

" Lavers
= % primary Uombise

® g

WO



*Search
ANRATION TACTORY, Kivvie

et Directions History

APORATION TACTORY, Keevpe i, Tamd Nk

Get Directions History

So, let us do a small exercise of this in Google Earth Pro. So, | am going to share the Google
screen so, we can look at let us look at a plantation across, this is a longer Western Ghats and
this is a government plantation that plants rubber. So, initially the land use land cover would
have been a forest because it is on the Western Ghats boundary but then slowly development
has happened and development has happened in terms of converting that into rubber trees.

So, as | said we can zoom in to a particular area.

So, you can see here these lines, rows etc. clearly indicate that these are not natural because
natural trees do not grow in rows and columns it just randomly grows and then you
understand that these row column plantation is a clear plantation I just reset the tilt so you can
see that this is a corporation, the factory and these could be the trees. Here we have all the

plantations happening and as | said let us demarcate an area at least over the last 50 years let



us see what has happened and then style and color you can make it opaque so you now have a

red line of interest area of interest. As | said, let us click on the time analysis.

So now you know we can estimate the area here by running some calculations along this you
can say that my path, just retrace this but just get the approximate area. Again, since it is an
area change, you can quickly do this assessment so you have the perimeter as 500 meters, and
then polygon, we can see how that becomes. And then we will do an area, so area is around
500 meters perimeter area is around 14,000 square meters hectares let us say 1.44 hectares.

This is the land we are going to look at.

So 1.44 hectares, you take a note. And then now we will go back in time, as | said, let us now
clearly say that this is a plantation, rubber plantation. And the earliest you can go is 1985,
which may not be clear enough because of the resolution, but it is fine you can go to 2006,
2006 you do not see plantations. It is a pure forest, a conservation forest conservation area. If
you do not see and why | could say that very dominantly is the growth of the tree and the
coloring is different. In a plantation, it will be the same why? Because they plant on the same

days.

So the colors of the leaves and the height will be the same because you are watering you are
taking care of the trees together. It is not like you plant one and then after one year you plant
another tree, and then you can slowly see that this land is being clear. So initially it was
forest. So let us take data note as in 2006, it was forest 100 percent. So 1.44 hectares was
forest now we say 30 percent is forest 70 percent. So it is qualitative | am saying but you can
also measure how will you measure? You do another plot go back to polygon and say that of

the 144 hectares this is not so 0.67 hectares.

So, almost 50 percent 40 percent is not into... is the remaining forests. So, all this is not a
forest now. So, we will have to remove it. So, now the percent change is starting to happen.
And then you go on to the next year, random year, you have some more forests, some more
clearings, some more plantations, still no forest 2016. So, there is a forest cover increase,
forest cover loss, natural phenomena is happening. And then you see boom, these plantations,

you can see that every row and column is planted.

So, this is where a forest which could have given some livelihood options to rural
development has been taken and converted to a plantation. However, this also gives
occupation and livelihood but what | am trying to say here is you need to look at it from an



angle of quantifying it on land use land cover. Again here you have a lot of these land that
has been covered cleared and then only some forest has been kept. So 10 percent, 20 percent
now slowly, you will see that every every part of the land is going to be used for the
plantation.

So, most of it is used for plantations, there is a house that comes up or a factory to process
these rubber and then some cloud cover you cannot use and then more and more. So, the area
gets increased can you see here. So, in 2021 you will see that the entire area is increasing and
you see as | said the row cultivation is there the height of the plant is the same throughout and
then you have this same growth, same growth and now the leaf color the leaf shape is the
same which means it is a uniform homogeneous forest and that does not happen you can see
here this is not homogeneous, you can see there is dark trees, draft leaves, light leaves, and

then here you have all the same color and shape.

Here the shapes are different the crown is different. So those are clear demarcations of
different land use land cover. So this is good you take as | said now, this is 100 percent
plantation. So initially it was 100 percent forests now it is 100 percent plantation and this is

how you could document change.

Now let us move on you have the statistics so it is good for your class or research project. Let
us move on to the presentation. So, this is the on the fly analysis, you take an area you
quickly put a polygon you quickly put an area estimate and that is all is needed area change
estimate for one particular LULC so here the dominant particular LULC we found is forest

which has been converted to a rubber plantation.
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Now we will look at a USGS global crop land data which is very, very comprehensive
dataset. 1 will click this and we will open the new slide. So what happens is now you have
when | click that link, this will open up it is a Google Earth Engine supported dashboard. So
here you can say search places let us say India and zooms down to India beautiful. You can
pick a particular region.

You can do these maps just basically as your Google Earth Engine map or Google Earth Pro
map, but here they have added data, which is global cropland data, and some products, you
can see all the products here on the right hand side panel, these are the very very new ones
very high resolution products 30 meter resolutions. And these are different because it is not
just giving you a cropland or not like the ones we saw in Bhuvan agriculture or not barren or
not, this is going to give you a irrigated area product. Why is this very important is irrigation

means application of water.

So, there is two major types of farming, one is the kharif farming which is based on the
monsoon water. So, which means rainfall happens the water comes to the field plants grow
you do not apply energy, time, money to supply water. So, all these are saved for the farmer.
However, after the monsoon season, which lasts mostly 4 months, there is still need of water,
there is some reminiscence water or soil moisture residue, maybe 1 or 2 months, let us say 5

to 6 months you have good water supply already in the soil.

Not much irrigation is needed, but for cash crops and crops that grow using a lot of water
even during the rainfall, it is not enough. And thanks to climate change and other factors, this

IS a growing issue in rural regions. So, what do we do is we need to support the plan using



other resources of water canal irrigation, groundwater irrigation, tube well irrigation and then
you also have lift irrigation, multiple types of irrigations where you take water from a water
resource body surface water, groundwater, and then you apply it to the field. So, there is a
source procurement, transportation, application, pumping, energy costs all, so a lot of costs

involved.

So, to understand the profit, the net profit in an agricultural area, it is very important to
understand the irrigated non-irrigated crop types. So, here what you could see is the land use
it is kind of a land use land cover map, but all the major things are kept and more diversified
for example, water ocean is kept non crop lands which is barren. So, if you look at the
Bhuvan’s classification, you will have barren, wasteland, wetland all those stuff forest, etc.
Here none of this comes because it is focusing on only the crop area, non crop area and there

is some human settlement development.

So, let us go to Tamil Nadu. It is a global map, so, you can go anywhere in terms of the
coverage and you can see that it is kind of a land use land cover map for Chennai, Chennai
has a lot of urbanization. So, you can see that urban systems have grown, but more
importantly it is also highly intensive agricultural state you can see that a lot of agriculture is

happening less compared to the other regions.

So here Kerala you will see less almost entire Tamil Nadu is covered with agriculture and
then same as that in along the Western Ghats not much same as that in Maharashtra and
Karnataka and some split. In Odisha, Chhattisgarh less areas then going up north you have
less areas in Rajasthan which is blank. The hilly regions also are very less same in the

Northeastern regions.

So, coming back in the Tamil Nadu region, you could see that there is a lot of off the right
hand side, Southern right hand side you see a lot of irrigation happening and these irrigation
are happening along the coastal regions along the regions where the major cities are present
like Chennai, Puducherry etc. So, how is this sustainable is the question because all these
water bodies are facing high water stress groundwater resources are facing stress because of

these irrigations then you have the Rainfed croplands.

Sometimes you have Rainfed overlapping the irrigated area which means you have an area
where rainfall crops are used. But then after the rainfall it still is being used for irrigation. Let
us say rice, rice could be used as a kharif crop where a lot of rainfall is taken up for growing.



Then after the harvest is done the same land can be used for irrigated crops like legumes like
soybeans, groundnuts, vegetables like carrot, onions, potatoes, all these things can be grown

in this area.

So you have the major two types irrigated cropland and rain croplands. So for India, you
could see that the central regions are mostly rain fed. And that is the concern also, because if
there is a big climate change, impact like droughts and floods, there is no much water
available for agriculture. So there is a need for building climate change resilient crops.
Whereas here you see some in the western side, some regions are rain fed like Coimbatore
and stuff, but they get more rainfall also because of some rainfall coming from the Western
Ghats and stuff.

So this is your rain fall irrigated areas in yellow, and then your irrigated crop lands in green
and then this slider will give you a opacity. So same thing if you want to reduce the opacity to
see the background and show how this crop is working, you can play with the slider. So most
important is in this you have a readymade Google Earth Engine plugged in with NDVI. So let
us say I click this enable NDVI and | am going to click this map here, it is going to generate a
graph of the current scenario May 22, September 2022, and this is December, until December
the NDVI value is available. The left hand side the units may be scale, for now, you could

say that is it increasing or decreasing along the baseline.

So the baseline is this, you can ask if the data is increasing or decreasing, | am just going to
make it big. And you could see that NDVI value goes down from February 22 to December
22, little bit down and then goes up almost above the level in February. So Jan, Feb, there is a
good winter rainfall, maybe in that region and so there is crops picking up. So but you can
also go to this area and say these are all irrigated areas, let us click on a map and then you
have very high NDVI as compared to the previous one.

So, from here to 0 to 7, whereas here to 0 to 8 and most of the values are in the peak, you
have an August rainfall capturing high NDVI values, NDVI when it is high, it is higher
vegetation is happening when it is low or minus 1 it is less vegetation and minus 1 refers to
water. So, you could see that here there is not much differences because there is a 2 rainfall
seasons one in December, one in August, and so there is a good application of irrigation

water.



We will also click on the water body just for sake and as | said it goes below minus because
negative is for water bodies, and you could see that the chart generates by itself. So, this is
how the system works here, you could just want to so, they use modest data to calculate the
NDVI the NDVI is a indicator of vegetation cover, if the value is positive and high it ranges
normally from minus 1 to plus 1 the range in this particular dashboard is off a little bit or
maybe they scaled it which is fine, but normal range is minus 1 to plus 1 whereas minus 1
relates to water bodies and barren land is from minus 1 to 0. So, the negative values are
mostly for barren land and other aspects. Whereas the positives are green cover.

So, as the crop is healthy and growing, it attains full growth and goes to plus 1 value of
NDVI. So that both of them we can see. So these this is one product Landsat derived a
rainfed and irrigated product at 30 meter resolution. So all these are each pixel is 30 meters.
Let us take it out and then we will go to the next one which is global crop lands extent

product at 30 meter resolution.

So basically, this is getting populated. This is total crop lands, in the initial one it is cropland
plus water body plus barren. So, you can see that some overlap is happening, what | am going
to do is | am going to reduce this cover obesity, so that we can also see this guy and you can
play up and down with this to see that all these same spots are done. So basically, cropland is
together, it is merging the irrigated cropland and the Rainfed cropland just to show an image

of where is the majority cropland happening.

So, the layer on the top always has a higher precedence. So, for example, if | keep it high,
you can see the yellow marks and the brown marks coming, which is not part of the cropland
down. So cropland is only crops, but for some reason, it is also picking up the Western Ghats,
which is not cropland. So, this is these are things that they did it uniformly but they should
understand that Western Ghats is not a cropland it is forest it is a conservation forestation.

So there are data which is good because this is done for global so you can see that globally it
has been done and you see it beautifully populate for the entire Indian region. But then when
you zoom in, you got to be careful about using it widely. So | am going to remove these two
products. Now you have these 250 meters product which is bigger in resolution let us do

Australia, and then you have multiple years.
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Let us do 2015 and what they are going to do is they are going to show Australia’'s land use
land cover. Cropland rainfed season one, season two, and then cropland fallow all these are
there. So, you could see that there is tremendous fallow land in Australia, the central region is
very, very dry. And that is one of the reasons they are high importers of food crops, food

produce.
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So let us take this off also then we have 1000 meter products or 1000 meter products we have
the global GCE multi study cropland mask, and then it is basically 1000 meter product of
land use land cover, minor fragments, very minor fragments, irrigated minor, irrigated major,
different schemes of irrigation. And then you have the global GCE dominance, which is the
wheat mix crops and other things. And you can see that we have mostly in the southern
region, a lot of rice, so, wheat and rice dominant regions are dark blue, light blue or rain fed

wheat, rice soybeans.

So these are the 2 colors that come in the south, you can now look at where it becomes
yellow. So yellow is wheat, and barley dominenet, so there is not much rice. So India is

beautifully divided in terms of food and major staple more rice in the south south, whereas



wheat is had more in the northern regions so chapatties rotis are consumed more in the

northern part whereas rice, idly, chawal, or is taken up in the southern regions.

And one more layer which is very important is the human settlement layer. | have clicked it
but it does not populate anything yet because maybe the data has not been plugged in which
can wait for some more time. You see it picks up, in Chennai, it picks up slightly, you could
see that the brown colors picking up these are the human settlements for 2015, all these are
2015 which is similar to the Bhuvan’s data product of 2015 we will do a hands on course on

doing a very very current land use land cover classification in week 9 first lecture.

So before we finish, | also wanted to show case the other dashboard datasets that are
available. So these kind of dashboards come up often. So how do you know what is the
protocol? What is the data source, etc you can click download data, it will open this page,
which | have already opened for you, let it go through. So once you hit the data download
page, it will give you information about the download data, the 30 meters, this is a 30 minute

resolution, irrigated versus rain crops, etc, etc.

So which one you want to download, you can just download at a global scale for the year
2015. But this is highly, highly validated, I will show you how it has been validated. And
then it is only for visualization, etc, etc. So this this part, Croplands.dot org is for
visualization. So you have all this data that can be downloaded and mapped into a GIS for
further analysis and experimentation. Then you also have the information you can click and
know about what are the datasets, contacts and documents, different map that have been

already made. So let us say web map products.
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So this is a Google Earth Engine that we already used, and then the left hand side will
populate. So this is the initial dashboard. And then you can also look at area maps,
percentage, total cropland, so these are maps that have been made for different regions. And

then some numbers are there for 2015 year.

So it gives you a crop land by continent how much acreage or 52 million hectares 8.1 percent
of the global. So you could see that Asia, pan Asia has the highest contribution to agriculture
crop lands 33 percent, as one third, almost one third of the planet derives its food from Asia,
Asian regions, whereas the next highest would be in the European continent 25.5 percent and

Russia and then you have China also contributing to the Asian parts.

These are maps that have been made already, how would | get there, we just went to data
products and then maps at the cropland percent, final maps are there, interactive cropland
maps are also there, where you could interact in terms of what areas you want, you want to
have a percentage, so | can click the percentage it says what is the percentage 96, 9.6 percent
of the total land area percentage, but again, the boundary should be very carefully used. So
since this is the USGS website, they use different boundaries maybe but one thing which
could be of uses if you go to the products and then say area maps, and then cropland

percentage, you can see that the boundaries have been updated.
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There are some updations needed about these maps. Then the other interesting part is the
information you can see other documents contact me download data, etc. with the download
data, we saw the links to be knowing about the data, the metadata, for example, read me and
it talks about the data user guide about the data. So very, very recent see how it when it was
released, it was recently in January 2023. So just 2 months ago, this data has been come up

and it has been widely used now.

So this is the part where you went into data download and then address the things. In the data,
you can also look at the reference data, which is very, very important, what is the reference
data? So these are the ground points, which | always asked you to collect from the ground,

you collect points, and then you supply to the coloring scheme so that the color green reflects



a turf, or a tree or a plant can be demarcated. So green is green for our eyes. But on the

computer panel it may look different.

So here you can see that there is a lot of these datasets have been taken from different
different sources, source type, street view, they have taken and made these maps. So for
example, cropland, rapeseed or canola, an area a green color has been marked. And it has
been marked during the rainfed season of 2030 using street view and for Thailand area, so

that was used for Thailand’s color coding, etc.

Let us Google and find where India was used. You could see that India very less data was
used. Ground data is where you go to the ground and collect data. So crop land rice, rice data
for India, the color of the crop was taken by ground estimates in 2017. You could ask me why
2017 was used for 2013. It took time for them to make these datasets. And if the crop type

does not change between 2015 and 2017 you can still use the crop identity.

So here they use rice and then they use forest unknown, they do not have any source, maybe
it is a map from a government or a literature review. And then they have ground data for
cropland and built up. And then street views use ground data for cropland is also used. So
India now and there, there is good forest cover from ground data. And then so 6 data sets

have been used within a database.

So | think this is good for understanding how it is been done, you could see that these are the
data points that were used for demarcating where the area is you can show that where the
cropland data filters and then this will filter out saying only cropland and forest and you say
apply, it will apply to the points. It will also give you sometimes the points where the data
was taken, let us say India, again. | am clicking on the link, it does not open. But normally it
does open the link to the dataset. So maybe they will update it, but | have showed you how

these datasets does work.

So you can definitely use these, let us click just unknown location of United States it still
does not work. And this data set may be used in the future. So do not ask me why it does not
work now, when it started, maybe it worked. But then as | said, they do go through issues of
data and other issues, take it out. If your ground truth data, you can apply reset and then look
at where the data was collected. So for example, this data you can click and see if it gives
some validation calibration for your models, because they have already went and taken the
data and then these are the Indian parts.



So with this a good exercise we will be following up soon on the formation of land use land
cover using satellite data, you can also do an accuracy map to see where which regions are
more accurate. So, you can see that producer accuracy map user accuracy map overall
accuracy map, you can see that India is okay this region is having an accuracy of 85 percent
or 83 percent overall accuracy. Zones, by zones they have created because by zone they

collected data and map the data.

So, this is now 88 percent along the western regions whereas, this is around 92.4 percent
overall accuracy 78 percent 83 percent. So, as you move your mouse you can see that how
the accuracy percentages change. With this | will stop here | will go back to my initial slide
and then conclude the presentation with the need for mapping and data using multiple sources
whatever is the best please use it and so, | will conclude here and meet you in the week 9,

Thank you.



