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Hello everyone. Welcome to the NPTEL course on Remote Sensing and GIS for Rural
Development. This is Week 10, Lecture 3. In this week, we have been looking at NDVI, in
particular, and using multi-source multi-theme data of the indicators that can be used for rural

development in agriculture.

NDVI has been widely used because it gives you the healthiness of the plant and also can be
used as a proxy for area acre coverage for vegetation. And these can be trickled down to other
stakeholders that we discussed in the previous lectures like government agencies, insurance
agencies, farmers for storage, business professionals for buying and creating the demand for

the product.

All are linked to this healthy growing of agricultural crops. These have to be monitored
regularly. And since observation data can be expensive, satellite-based data can be used. And
in the previous exercise, we saw the 15-day window from Bhuvan, ISRO's website. So, now,
if a particular pixel is moving from light green to dark green that means the plant is growing
healthy.



Similarly, if every 15 days | am saying, if in a time frame it converts to gray from green to
brown red then it means that the plant is has attained the peak growth and now it is it is dying
down or ready to be harvested. If you see wheat rice, etcetera when it is growing it is very
green and beautiful. But when you are going to harvest it, it turns the right color and the right
color has a different signature on satellites and remote sensing data and that is where we have
found that this NDVI as an indicator can help immensely on understanding the plant health,

plant growth.

Then based on that what is the resources that are needed, both financially and natural
resources or subsidies in fertilizers, water, pumping, etcetera. And we have seen one resource
of it which is the Bhuvan ISROs database. Now, today we will go to the other resources as

promised.
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+ ISRO Bhavan
https://bhuvan-app3.nrse.gov.in/data/download /index.php
* Google Earth Engine - Data catalog
https://developers.google.com/earth-engine/datasets/catalog
* NASA - USGS

https://earthexplorer.usgs.gov/

Put boxes and date range
Search NDVI data under Vegetation Monitoring (eVIIRS NDVI)
* Sentinel Hub

https://www.sentinel-hub.com/

So, in the previous lecture, we looked at Bhuvan and if time permits, we can also look at how
a pixel converts from one to the other in a particular time frame. But | would like to show the
Google Earth engine which is really really impressive. So, let me share my Google Earth
screen. So, the link is given but as usual 1 will share an empty window and start from scratch

on how to search for it.
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So, this is the link which | have shared already. But suppose the link is not working, let us
see. So, Google Earth engine. You can type NDVI directly or you can actually just type data
and then just click on. So, you have the data sets, data catalog. So, go to here, the first one
will come up, and under that there is multiple tabs.

So, you can say by satellites, landsat has been used for NDVI models has been used by NDVI
Sentinel has been used for an NDVI but we will just look at tags. So, if you just click tags and
type vegetation then you can see a multiple vegetation. But before that | want to explain what
these tags are. The tags are like Twitter and Instagram that you put tags of a picture.

So, when a data set is created for quick access and search, these are like a keyword. So, the
tags are given so that people can just type and then find. So, for example, for agriculture there
is one. If you come down this arranged in alphabetical order. So, if you come down for crops,
hydrology, you have hydrology and then you have landsat for the satellite itself or land fire as

a product.

So, modis as a satellite and M N, so, we are coming at N now. So, n has NSD, NIR, nitrogen,
et cetera. So, we do not have it as NDVI but we do have agriculture. So, let us quickly look at
what do we have in agriculture. We also have deforestation which is also very important. So,

let us say, agriculture and how many data sets are there.

You have the UN FAO drained soils, or the soils that are drained, organic soil emissions,
decadental evaporation, net productivity, all these are related to agricultural productivity,
etcetera. And then the national agricultural imagery program and there is something for just



the Chinese region. So, you have African regions also, very very focusedly done in Australia.
These could be their own satellites that they map only their regions and we can also go by
tags.
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So, you can click browse by tags and if it is very specific, you can also click India, there is no
match, not updated yet. ISRO is also no match yet they do not have it as a tag and and as we
saw in NDVI, we have 11 data sets and these are the 11 data sets. So, 11 data sets are
available and this is. So, if you look at the Bhuvan, what was the resolution? It was one

kilometer, 15 days.

Here, it is 16 days almost 15 days and then 500 meters. So, higher spatial resolution from this
particular payload V I I R S. We will be seeing this in when we download the NASA data
days from the earth Explorer. But for now, we can see that what are the different NDVI's that
are there, land surface phenology, Aster Global emissivity NDVI can be created, GIMMS
NDVI etcetera, etcetera. So, we have a global 16-day, 1 kilometer coverage which is as

similar as our the one we have from Bhuvan and this is very very recent also.
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VNP13AT1: VIIRS Vegetation Indices 16-Day 500m 0 -

Dataset Availability
201201-17T00.00:00Z-2023-02-26T00:00:00

Dataset Provider

Earth Engine Snippet

ee.ImageCollection( "NOAA/VIIRS/001/WNPI3A1") [

Tags

1 googie conVearth engine/datasetags/ndv

So, the one in Bhuvan we had stopped it. So, | am doing this on the same day. Why? Because
| want to show what is the difference between the data sets, the recordings | am saying. | am
doing it on the same day so that you can witness that which data set is best for your analysis.
Suppose, you have a region and you are working for an Indian region and you you need to
see that if the data is available from a particular date. So, in the Bhuvan region it was 2011,
2011 to 2021.

So, I said around 11 years whereas here it is 2012 till date. So, this is just. So, now, today is
around the March. So, yeah. So, the last date, we have the 16th date which is February end.

So, this is very very recent data. And it takes a year for this to appear in the Bhuvan. If you



go to Bhuvan you can get good data until 2021 but then you will have to wait for a year to get
2022 and 2023. So, only in 2024 you get 2022. So, there is approximately 2 years of, about
one year, one and a half years of delay.
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Dataset Provider

Earth Engine Snippet

ee.ImageCollection( "NOAA/VIIRS/001/VNPI3AT") [

Tags

Whereas here you have it all. And it is not only one particular area, it is for the globe. And
the resolution is much much better than Bhuvan. It is 500 meters because the average land
holding size is one hectare. So, one hectare is pretty small. So, just let us say, one hectare to

meters square.

So, we get around 10,000 square meters. And this pixel is 500 times 500 meters. So, this
pixel is around a 250 meters. So, we have 250,000 meters square, this one. But think about
one kilometer that is double of this. So, somewhere these are still not as small as we want it

but for free source we can do it.

And if we know that in a particular belt we have almost the same things across 500 by 500
meters and this is pretty good. So, I will show you how to use it one by one. So, we looked
into this VIIRS vegetation index 16 day and it is a composite of indexes, not only NDVI that
is what Google Earth gives, engine gives.

So, Google the engine collects the data sets that are available and couples it for the payload.
So, this is the payload or the satellite and we have these other bands. So, these are not the
bands like. So, this is the bands which are the NIR, SWIR, etcetera, etcetera and then they use
this for creating these indicators.
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Explore in Earth Engine

So, the indicators will not have a wavelength, you can see, whereas these are available. And
there are rescale. So, if you see that they are rescaled to particular values which are double
checked by them. So, normalized vegetation index is what we want. This is the enhanced

vegetation index.

Let us not get into that because every time they create new new indexes, indices but we will
keep the NDVI which is very well known. And then we have the qualities, the band
reflectance, green, blue, red. So, as we said the red near infrared. So, NIR minus red by,
divided by NIR plus red is NDVI which has been done already by the Google Earth engine.
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So, if you open the code, it will ask for which email you would like to use. So, you have
multiple emails in Gmail. So, you can take which Gmail you would like to use and then you
can look at where and how you would like to put the dates. So, this is for the globe and it can
be changed as per need.

As | said this learning into the coding world does take time but will not get into that for now,
in the basic remote sensing class. When we go to advanced level, yes, we will do some
coding on this. | can share some codes that we have written through my students, one of my
students shivanand has written good quotes. | will show you how the result is. This is mostly
to showcase the remote sensing tools and how they are powerful compared to the other tools

so that you can widely use them for NDVI analysis.

So, here is the data set, the data set is taken as VIRS, the versions are given here and then
what it means is January 2018 data set. So, all these are mean they have taken. This is where
you can pick and choose. So, here you could see that the mean date, mean January evi is
being taken and given here. So, we have 2018 into 2018 01 and this this is the evi, not the

NDVI, but if you run it, we can see how the code runs.
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Earth Engine's public data catalog includes a variety of standard Earth science raster datasets. You can import these datasets into your script environment
‘with a single click. You can also upload your own raster data or vector data for private use or sharing in your scripts.

Looking for another dataset not in Earth Engine yet? Let us know by suggesting a tdtaset

Filter list of datasets

Canada AAFC Annual Crop Allen Coral Atlas (ACA) - AHN Netherlands 0.5m DEM, AHN Netherlands 0.5m DEM,
Inventory Geomorphic Zonation and Interpolated Non-Interpolated
Benthic Habitat - v2.0




l
Remote Sensing platforms with NDVI “tm

+ ISRO Bhuvan
https:/ /bhuvan-app3.nrsc.gov.in/data/download /index.php

+ Google Earth Engine — Data catalog
https://developers.google.com/earth-engine/datasets/catalog

» NASA - USGS
https://earthexplorer.usgs.gov/

Put boxes and date range
Search NDVI data under Vegetation Monitoring (eVIIRS NDVI)

+ Sentinel Hub

https://www.sentinel-hub.com/

€ 0 C 0 a deopusgoogecamianth g sty

Earth Engine Data Catalog Q search

Home View all datasets Browse by tags. Landsat MODIS Sentinel API Docs

A planetary-scale
platform for Earth
science data &
analysis

Earth Engine’s public data archive includes more than forty
years of pistorical imagery and scientific datasets, updated y
and expanded daily.

€ 0 C 0 docopongongiecomicnth cigesiésscs

Earth Engine Data Catalog

platform for Earth
science data &
analysis

Earth Engine's public data archive includes more than forty
years of pistorical imagery and scientific datasets, updated
and expanded daily.

Climate and Weather
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Earth Engine Data Catalog

Climate and Weather

Surface Temperature Climate

§ ielmal satellite sensors can provide surface temperature and emissivity Climate models generate both long-term climate predictions and historical

So, basically it just quickly takes up the data set and then plots the vegetation index, really
beautiful and very quick and the resolution is very very good. So, there it is. It is actually
plotted in our own Indian region which is good but if you can zoom out you can actually see
India being the layer.

So, the layers here is get get populated in Google Earth engine. So, this is a vegetation
fraction for January, you can see January 1 to January 18, the composite vegetation has been
taken. Here, the legends are not clear. So, you will have to download it put it in GIS and do it.
But what this does for you is it gets the data for you quickly and all you have to do is
download the data and use it on your QGIS platform as a raster and then does the other

calculations.

So, as | promised, | will show the other NDVIs that | have. So, before that let us close this so
that I can show you the other tab that we opened. So, these are the Earth engine catalog. So,
the link | have given on the presentation is the link for the data sets, the data catalogs. You
can see here the data catalogs and if you click that you will get into this website which is this

Earth data catalogs. How do you go there?

You go to data catalog, it will come here and then here you can say home or view all data
sets. The home comes like this for Earth engine and you can see view all data sets, climate
weather, climate agriculture, etcetera, etcetera. High imagery you can take. You can say just
view all data sets or browse by tags. The browse by tags we already have done. So, let us not
get into that part now, we only look into view all data sets. It does take some time depending

on the internet. So, here we are.
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Earth Engine Data Catalog Q search

Home View all datasets Browse by tags. Landsat MODIS Sentinel AP! Docs.

Earth Engine Data Catalog o -

Earth Engine’s public data catalog includes a variety of standard Earth science raster datasets. You can import these datasets into your script environment
with a single click. You can also upload your own raster data or vector data for private use or sharing in your scripts.

Looking for another dataset not in Earth Engine yet? Let us know by suggesting a dataset

I

ndvi

MOD13A1.061Terra Vegetation ~ MOD13A2.061 Terra Vegetation ~ MOD13Q1.061Terra Vegetation ~ MYD13A1.061 Aqua Vegetation
Indices 16-Day Global 500m Indices 16-Day Global tkm Indices 16-Day Global 250m Indices 16-Day Global 500m

S z _g‘ B0 & developers goagle.comearth engine/datasels/catalog g a
Earth Engine Data Catalog Q Search @“

Home View all datasets Browse by tags. Landsat MODIS Sentinel API Docs.

NOAA CDR AVHRR NDVI: VNP13A1: VIIRS Vegetation VNP22Q2: Land Surface FORMA Raw Output NDVI
Normalized Difference Indices 16-Day 500m Phenology Yearly L3 Global
Vegetation Index, Version 5 500m SIN Grid

L AN

NOTE from WRL WRI decided to siop
u FOR he goal was to
simplify the Global Forest

;f Vegelalion Index (NDVI) conlains

engine/../ VIR GFW FORMA raw sutput ndvi

experience and reduce redund:

So, here we can just type NDVI and there you are. We do not have type enter, you can type
enter but then you can also see all the NDVI data here. Here you would see 1 2 3 4, 4, 8, 12,
in the other one, well, we in the other one we saw 11. So, here somewhere else it searches for
the word NDVI not the tag. So, here somewhere it could have said that this data can be used
for NDVI. So, then you can use it for NDVI and then do it.
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# developers google com/earth engwne/datasets/catalog

Earth Engine Data Catalog Q search
Indices 16-Day Global km Indices 16-Day Global 250m Dataset 100-meter VOO3

The MYD1342 V6.1 product provides two  The MYD13Q1 V6.1 product providesa  The Advanced Spacebome Thermal GIMMS NDVIis generated from several
Vegetation Indices (V) the Normalized  Vegetation Index (V1) value at a per pixel  Emission and Reflection Raiometer  NOAAs AVHRR sensors for a gobal
Diference Vegetation Index (NVI) and basis. There are two primary vegetation  Global Emissivity Database (ASTERGED)  1/12-deqree lat/on grid The latest

the Enhanced Vegetation Index (EVI fayers. The firstis the Normaized was developad by the National version of the GIMMS NOV datasetis
The NOVIis referred o as the continuity  Difference Vegetation ndex (NOVI) Aeronautics snd Space Administations  named NOVI3g (tird generation GIMMS
index 10 the existing National Oceanic which is referred to as the continuity (NASA) Jet Propulsion Laboratory (JPL),  NOVI from AVHRR sensors)

and Atmospheric Administation- sting National Oceanic  Caifornia Insttute of Technology. This

Advanced Very High Resolution and Atmospheric product includes the mean emissivity

ometer (NOAA-AVHRR) derived and standard deviation for all 5 ASTER ahm  nasa  ndv nosa
Thermal Infrared

Earth Engine Data Catalog

Home View all datasets Browse by tags. Landsat MODIS Sentinel AP! Docs.

MYD13A2.061Aqua Vegetation Indices 16-Day Global tkm & -

Earth Engine Snippet

ee.InageCollection( "MODIS/B61/MYD13A2") (4

Tags

MODIS 061 MYD13A2

Earth Engine Data Catalog Q search
Home  Viewaldatasets  Browsebytags  Landsat  MODIS  Sent APIDocs
Bands
Name Units Min Max Scale Wavelength Description
NOVI ED  Joo oot 16-day NOVI average
I 2000 10000 0.0001 16-day EV1 average
DetailedOh V1 Quaky indicators
© Bimask for Detailed0a
sur_refl_be1 0 10000 0.0001 620-670nm Surface reflectance band 1 (red)
sur_refl_be2 0 10000 00001  841:876am Surtace reflectance band 2 (nesrnfrared)
sur_ref] b8 0 10000 00001  45947%m Surface reflectance band 3 (blue)
sur_refl_ba7 0 10000 0.0001 21052155am Surface reflectance band 7 (mid-infrared)
VienZenith Degrees 0 1800 001 View 2enith angle of VI Poce
SolarZenith Degrees 0 19000 001 Sunzenith angle of V pixel
{';) RelativeAzimuth Degrees 18000 001 Relative azimuth angle of VI pixel
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Earth Engine Data Catalog Q Searc = |

SummaryQA Class Table

Value Color Description

Explorein Earth&rg‘ne

o

So, as we can look at this one, for the global, it is from 2002 till date. So, this is much much
older than the Bhuvan data which is available, readily available. Again the Bhuvan data was
from 2011. This is 20 years or more than 20 years of data, 21 years accounting | would say or
like 2022 7. So, yeah, approximately 20 years plus data you have.

And you can see that what are the bands they have? They have NDVI with a range of minus
2000 to 10000. Again, this range you have to normalize it back to minus 1 to 1, which lot of
papers will give you the details. And then as | said you can also have these values which are
getting populated, cloud cover, do not use this data, good data use with confidence is zero.

Summary of class tables. And then you have the NDVI that has been calculated.
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# developersgoogle.comearth

Earth Engine Data Catalog
DetailedQh

« Bits

1: VI quality (MODLAND QA Bits)

+.0:Vi prock

with good quality

* 1:Viproduced, but o ther QA

* 2 Pon

duced, but most prot

produced due to othe

jsefuiness
» 0: Highest quaiity

* 1: Lower quality

DetailedQh

© sim:
s cer1EN 1 Em
1 [000]

00

sur_ref1_be3 b
eur_refL b 0 10000
ViewZenith 0 1800

SolarZenith

RelativeAzimuth Degrees 18000
Day0fYear 1 366
SumnaryQA

SummaryQA Class Table
Value Color Description

e with confidence

Dataset Provider

Earth Engine Snippet

Tags

Resolution

Name Units Min Max

2002-07-04T00:00:002-2023-02-10T00:00:00

ee.ImageCollection( "MODIS/061/MYD13A2") [A

Qs

V1 Quality indicalors

View zenith &

Sun zenith angle of VI pixel
Relative azimuth angle of VI pixe
Day of year V1 pirel

eliability of VI pixel




And then some more data about what are the visual, the data wavelengths etcetera are given
here. So, here it is, the scale is also 500 meters approximately and rescaled back. So, here
they give you a thousand meters one kilometer. So, one kilometer is the same as the Bhuvan
data. So, what is different here? The difference here is that it is having better spatial
resolution in terms of time series. 1000 meters is the same but you have here from 2002

whereas the Bhuvan was from 2011.

(Refer Slide Time: 16:56)
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& O @ developersgoogle.com/earth engine/datasets/catalog/MODIS_061 MYD1342
Earth Engine Data Catalog

Home  Viewsldatassts  Browsebytags  Landsst  MODIS  Sentinl  APIDocs

B O @ code carthengine google com/7scripiPath- Examples®3ADatasels%2FMODIS_ 061 MYD13A2

Google EarthEngine  a s

e T [ S ] — W~ 1= ] =[] =
m - var dataset Use print to wrile to this cansole.

~ Owne (1)

Mep

North|
Atlanti|
Ocea

% Honic)
%

Mexico
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& OB & developersgoogle com/earth-engine/datasets/catalog/MODIS 061 MYD13A2
Earth Engine Data Catalog Q Search
Home  Viewsldatasels  Browsebytags  Landsat  MODIS  Senting  APIDocs

InageCollection("MODIS/061/MYD13A2") (4

Resolution
1000 meters

Bands

Name Units Min Max Scale Wavelength Description

® x[ < ML . ~ ¢

= O @ code carthengine google com/ZscriptPath - Examples3ADatasels%2FMODIS_061_MYD134: |
L P AN |

Google EarthEngine  a s i

. - ree I e E 2208 Console

Use print 1o wrile Lo this cansole

Welcone to Earth Engine

\ Gt ot
@ 3 \ Mexico -~

So, if you open the code editor, let us say if they have NDVI always will have to plot in
NDVI. So we have minimum max. And then what data is it taking? NDVI. So, in a selecting
NDVI. So, select NDVI is the band. So, if | select evi, | have to type evi here. So, it is
basically the VAR data set, is a variable data set, we are defining the data set as the image,

and within the image, there are multiple bands which are given here and the band name.

So, this is not a band name, only these 2 are the band names. So, you can type whatever band
you want, either evi or NDVI. We have typed NDVI and it will do the mean, the mean from
201810 2008.11 25 1. So, it is just year, month and date. So, you have the month which is 4
4 5 months of data 4 months of data and then we have the palette which is the coloring.
Again, | will not get into the details of codings and it goes to the map center lat longs that

have been given and the map add layer is NDVI.
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Google EarthEngine Q. sesrh isces s ctse

B oo odunssomne

1 var dataset 1 ("0 DL

& 8 G & codecarthengnegoogle com/ 3ADatasels%2FMODIS_ 061 MYD13A2

Google EarthEngine Qs psces s ot '
e o [ 1 W =TT = o] E i
m

1 var dataset 2 Use print o wrile lo this cansole

("0 01
2 ter. date("201 1

So, if I just quickly run it, you will see that the entire globe NDVI is being created and there
you are. Within a couple of seconds, based on my internal speed. There is no computing here.
It just goes through the super computer and Google Earth engine and then they give you the
NDVI.

So, here if you see, this is the month of 1 to 5 and maybe it is an average they have done but
let us do. So, you see Maharashtra, May month is pretty pretty in the summer but now, | am
going to run the post monsoon season or during the monsoon and the post monsoon season.
Let us say September. So, let us say 9 to 11 and then | am just going to run. So, now, | am

changing the date and then running it.
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B O @ codecarthengine google com/ZscriptPath - Examples3ADatasels%2FMODIS_061_MYD1342

Google EarthEngine  a

o T [ =] = = 1= 1 =[] =

So, you could see how, see the indeed the initial version had all brown but now, all is green.
So, how quickly we could do this without monitoring is the beauty. So, what we see here is a
full layer of NDVI during the post monsoon season and beautifully it covers the entire globe.
And how we can extract it for the Indian region is by using a mask which has already been

taught in this lecture series.

There is a lot of Google Earth engine tutorials done by Google and other resources. Please, go
through it, it is very very useful for understanding the practical use of this data and you would
also get a lot of benefits of using the supercomputer, the computing facilities that can be

accessed online. So, here | am also going to show you some other feature.
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5 061 MYD1342

Google EarthEngine Q. Sesrch psces s citests i
P o — T R e

[ 0 1 var dataset = ee.InageCollection( 1001
2 mm(u Filter.da

g  Search or cancel 1 UPOATING...

. select('X mltiple tasks in
o) |3, e o j Suss
":::/l""- 5 omin:as,
irps.. 6 max: %0090,
iy - e Notasks icded from server
BGRACE. :
RiCMR.C 1
BNDVIADL v 1
I 1

By

So, in the tasks you could see like what has been run and it is been updating, you can open
your task manager, all these you can learn from different resources. But as | promised, let us |
am going to show you what advanced, how just a small snippet of advanced computing in

Google Earth engine.
(Refer Slide Time: 20:42)
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@ codecarthengine google.com

Google EarthEngine Q. sesren s s st

e I — ] = =Tl e
WChips_Monthly_Shiva.. * Imports (4 entries) . « Useprint(...) lowrile lo this cansole.
BGRACE MASS_MASC E8 ) var table: Table users/oennant i
WICMR_Copernicus M_.
NovI A0 ]
BNDVI Landsat 8 |

vel-24" (2. 1‘

1 )
NoViSenti. BEO N ¢ Filter,or(ee. Filter,eq( 'Village',
W Rainfall CHIRPS

2
3
W Rainfall_Copernicus_. 4 var encate
5
6
7

Loai’)))

RTRMM_3HR
TRMM Monthly

0Ny
gy
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Google Earth Engine Q. sesren s s st
= oo o @ O]

inda hoorts (4 entries) @ ~ Useprint(...) lowrile lo this cansole.
i Jammu_Kashmir *var table: Table users/pennantui/Loni vil

@ harkhand »var sentinel: InsgeCollection “gentinel-2 ISE: MultiSpectral Tnstrument, Level-24" (2o
P b var geometry: FeatureCollection (1 element) o

s ¥ var geomatryl: FeatureCollection (1 element) [J O
kel I 1 jap.setcenter(77. 5);
lonjuege WM 2 var dist = table, (Filter,or(ee.Filter.eq( Village’, 'Loni’)))
Madhye Pradesh 3 var startdite = '
@Maharashira & vor eattute = '
@Maripur 2

b 6 var imsges = sentinel
(I 7

OVNYE | Gamiyigan -
capp

So, here | am taking the sentinel data set. | am taking one village which is Loni village. | have
the boundary of Loni village in my assets. If you come down, you see | have Loni village. |
have imported the Loni village into this Google Earth engine in my account that is why you
have to go and choose your Google account. | have that as a table. So, Loni village variable is

being done.
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india * Imports (4 entries) I - Useprint(...) o wrile o this cansole.
@ Jammu_Kashmic dvar table: Table users/oennans

2 ws.\\ MultiSpectral Instrument, Level-24" (2.

i Jharkhand W ) var sentinel: Illn(all« ion Sertm
v—— »var geometry: FeatureCollection (1 elenent)
b ) var geomstryl: F m«conmm (1 elemnt)
nLoni_village

iMadnys Pradesh

Maharashira

TManipur



Harmonized Sentinel-2 MSI: MultiSpectral Instrument, Level-2A

DESCRPTION
Dataset Availability

201703:28T000000-
Dataset Provider

Sentinet2 scenes with PROCESSING_BASELINE '04.00 or above have
their DN (value) range shifted by 1000. The HARMONIZED collection shifts data in newer
0 be in the same range s in older scenes.

Collection Snippet v
on("COPERNICUS/S2  Sentinel2 is a wide-swalh, high-resouion, multi-specizal imaging mission supporling
Copemnicus Land Monitoring studies, including the moniloring of vegelation, sod and

waler cover, as well as observation of inland walerways and coastal areas.

The Sentinel-2 L2 data are downloaded from scibub. They were computed by running
E WARNING: ESA did not produce L2 data for all L1 assets, and earlier L2
coverage is not global

for detais). See the andbook for details. In addition, lhree QA bands
are present where one (QA60) is a bitmask band with cloud mask information. For more

details, see ihy

DESCRPTION

After 20220125, Sentinet2 scenes with PROCESSING_BASELINE '04.00' or above have
their DN (value) range shifted by 1000. The HARMONIZED collection shifts data in newer

0 be n the same range s in oider scenes

Sentinel-2 is a wide-swath, high-resolution, multi spectral imaging mission supporting
Copernicus Land Monitoring studies, including ihe moniloring of vegeation, sod and

water cove,as wellas observalf of inland walerways and coastal areas

The Sentinel-2 L2 data are downloaded from scibub. They were computed by running
t Availability NING:

sen; SA did not produce L2 data for all L1 assets, and earlier L2
2017.03.28T00:00:00

coverage i not global
Datase Provider

The assels contain 12 UINT16 specizal bands representing SR scaled by 10000 (unlike
Colection Snippet inL1 dala, there is no B10). There are also several more L2 specific bands (see band lst
= for delads). See the andboo for details. In additon, tree QA bands
€2 InageCollection("CoPERNTCUS/S2 O Do) Se8 OV SRR  ion, w3 e
SR_HARMONIZED" are present where one (QABO) is a bitmask band with cloud mask information. For more

details, see ihy

I have taken the sentinel data set. I am just going to click on the data set to show what is
sentinel. So, what is the sentinel 2 data set? It has a lot of bands. Let us open this data set in

the whole full form. Let me open it. Yeah.
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code carthengine google com

So, what are the bands available? We have aerosols, blue, green, red, red edge, red edge and
NIR. So, now, what is the equation in this particular Sentinel? What would be the equation
for NDVI?

(Refer Slide Time: 21:43)

0:00:00-

Dataset Provider




It is B8 minus red, red is B4. So, B8 minus B4 divided by B8 plus 4. So, and the resolution is
10 meters, just look at how good the resolution is 10 meters and then this is also 10 meter. So,
this is the highest free open source image available for us to do these calculations, that is why
we use these calculations. But this is the raw, they have not done NDVI. We will do NDVI

based on this. So, because here you could see that there is all these multi bands are available.

(Refer Slide Time: 22:22)

05 IMAGEPROPERTIES  TERMS OF USE

CLOUDY_PIXEL_PERCENTAGE

CLOUD. COVERAGE ASSESSMENT

CLOUDY SHADOW PERCENTAGE

Percentage of poxeis
DARK FEATURES PERCENTAGE Double  classified as dark features

And then the image properties, what they are.



(Refer Slide Time: 22:26)

# codecarthengine google com

TERMS OF USE

The use of Senlinel data is govemed by the Capermicus Seniinel Data Terms and

Collection Saippet 0

ce. InageCol lection("COPERNICUS/S2
_SR_HARNONIZED")

R z gg # developersgoogle com/earh engine/datasets

Earth Engine Data Catalog

Km‘ View all datasets Browse by tags Landsat MODIS

A planetary-scale
platform for Earth
science data &
analysis

Earth Engine's public data archive includes more than forty
years of pistorical imagery and scientific datasets, updated
and expanded daily.

s z gg # developersgaogle com/earth engine/datasely/catalog

Earth Engine Data Catalog ~ Q COPERNICUS/S2_SR HARMONIZED

SUGGESTED SEARCHES | EARTH ENGINE DATA CATALOG

A planetar
platform for Earth
science data &
analysis

Earth Engine's public data archive includes more than forty
years of pistorical imagery and scientific datasets, updated
and expanded daily.
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Earth Engine Data Catalog

Home View all datasets Browse by tags. Landsat MODIS Sentinel APl Docs

Results in Earth Engine Data Catalog

Not finding what you're looking for? Search all of Google Developers

FILTER BY COPERNICUS/S2_SR_HARMONIZED

Choose a content type

Harmppized Sentinel-2 MSI: MuitiSpectral Instrument, Level-2A

O uor COPERNICUS/S2_SR_HARMONIZED. Dataset Availability: 2017-03-28T00:00:002-2023-03-17713:17:29; Dataset
O cuide Provider: European Union/ESA/Copernicus; Earth Engine
0O semple

al Instrument, Level-1C

e wide-swath, high-resolution, multi-spectral imaging mission supporting Copernicus Land
Monitoring studies, including the monitoring of

ES  TERMSOF USE

And then in terms of use, it is open source. So, you can use it. So, let us just see the
COPERNICUS. This is the link to the data set. I am just copying this, going back to my
Google Earth engine data home and you can click on view all that datasets or you can search
it here, just click okay and then it comes here. Harmonize Sentinel multispectral image. So,
let us click it which is already imported here in my other resource. So, | am just going to
close this. Because | have already these are my scripts.
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Google Earth Engine

[TTY Docs Assets

W Chirps_Monthly_Shiva.. «
WGRACE_MASS_MASC.
WICMR_Copernicus_M.
NI ADH
WNDVI Landsst8
WNOVI_Senti.. (8 73 [
K Rainfall_CHIRPS
WRainfallCo. [ 3 )
WTRMM_3HR
W TRMM Monthly

o B

Q

g

ener
¥ var geometryl: FeatureCollection (1 element) (J )

arch pisces snd datesels

* Imports (4 entries) B

Mep. setcenter(77.98,25.53,8);

var dist = ¢

),
ter(ee. Filter.or(ee.Filter.eq('V.

...} lo wile o this console.

‘s.

Earth Engine Data Catalog
Tags
copernicus. s o
Description  Bands  Image Properties  Terms of Use
Bands
Neme  Unis Min Mar Scale : Wavelength
Bl 0.0001 60 443.9nm (S24) /
5 melers  442.3nm (S2B)
& 00001 10 49660m(S24)/
melers  492.1nm (S28)
] 00001 10 S60nm (S24)/559nm
meters  (S2B)
B4 00001 10 66450 (S24)/650m
meters  (S28)
BS 00001 20 703.9nm (S24) /
(t) meters 703 8nm (S28)

Q search

msi rofectance  sentinel s

Aerosols

Green

Red

Red Edge 1

Home  Viewaldatasets  Browsebytags  landsst  MODIS  Sentinel  APIDocs
European Union/ESA/Copemicus
Earth Engine Snippet
ee.InageCollection( S GIN-REIELVIVD") [
Tags
copemicus  esa  eu msi releclnce  sentind &
Description  Bands  ImageProperties  Terms of Use
Bands
Name Units Min Max Scale e Wavelength Description
B 00001 60 443.9nm (S24) / Aerosols
melers  442.3nm (S28)
G
B2 00001 10 496.60m (S22) / Blue




We have written codes, as | said one of my student has written these codes, and then we are
here. So, the same thing is is populated here. All you could see is the image, just check this
name if it is the same S2 SR harmonized, we have the image collection from S2 multispectral
level 2, yes. So, that is the image collection we have. And then you can also search for the
band.
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€ 5 G 0 & dovclopersgooghecomearth engne/datascisca ARMONIZED @J \
Earth Engine Data Catalog Q search o i ‘
veserpton—tanas 1

mage Froperties erms oruse

Bands

Pixel
Name Units Min Max Scale Size Wavelength Description

& M "'-"'z- X &

B @ developers google com/earth-engine/ datasel/catalog/COPERNICUS S2_SR_HARMONIZEDSimage properties

Earth Engine Data Catalog

Home  View all datasets Browsebytags  landsat  MODIS  Sentinel  APIDocs

Tags

Image Properties

Name

AOT_RETRIEVAL_ ACCURACY

CLOUDY_PIXEL

{%
DATATAKE_IDENTIFIER

STRIN( ke The ID conlains the Sent art dale and time, ute orbit g
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€ 5 G 8 & developersgooglecome

Earth Engine Data Catalog Q search

After 2022-01-25, Sentinel-2 scenes with PROCESSING_BASELINE '04.00' or above have their DN (value) range shifted by 1000. The HARMONIZED
collection shifts data in newer scenes to be in the same range as in older scenes.

Sentinel-2 is a wide-swath, high-resolution, multi-spectral imaging mission supporting Copernicus Land Monitoring studies, including the monitoring
of vegetation, soil and water cover, as well as observation of inland waterways and coastal areas.

The Sentinel-2 L2 data are downloaded from scihub. They were computed by running sen2cor. WARNING: ESA did not produce L2 data for all L1
assets, and earfier L2 coverage is not global.

The assets contain 12 UINT16 spectral bands representing SR scaled by 10000 (unlike in L1 data, there is no B10). There are also several more L2-
specific bands (see band list for details). See the Sentinel-2 User Handbook for details. In addition, three QA bands are present where one (QAG0) is a
bitmask band with cloud mask information. For more details, see the full explanation of how cloud are computed

EE asset ids for Sentinel-2 L2 assets have the following format: COPERNICUS/S2_SR/20151128T002653_20151128T102149_T56MNN. Here the first
numeric part represents the sensing date and time, the second numeric part represents the product generation date and time, and the final 6-
character string is a unique granule identifier indicating its UTM grid reference (see MGRS).

So, the bands, the names of the bands are here, B8 is 10 meters and then B4 | said is also 10
meters. These are given in this property. So, image copy is also the same, description it is the

same that we used in the previous image.
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.and(qa.bitwiseAnd(cirrusBithask).eq(8)):

return image.updateMask(mask).divide(10066);
}

var dataset = ee.ImageCollection(’
filterDate('2026-81-61
/1 Pre-filter to get less cloudy qranu\ts
.filter(ee.Filter.1t(’CLOUDY_PIXEL_PERCENTAGE',28))
.map(maskS2clouds)

var visualization = {

min: 6.6,

max: 8.3,

bands: ['B4’, 83", 'B2'I.
B

Map.setCenter(83.277, 17.7009, 12);

Map.addLayer(dataset.mean(), visualization, 'RGB');

Openin

Google EarthEngine Q. sesrchpscas st ctests

Scripts
WChips Monthly Shiva.. & " ranorts” (4 entries) @

B GRACE MASS MASC. var table: Table users cemanti i
WICMR_Copernicus M. E§ v var sentinel: Ima ouxum 1-24" (23 bands)
BNOVI A1 e Tragecolleckion
RKICUS/S2_SR_HARRONIZED
BNDVI Landsst 8 version: 167SL6RIERIS
BNDVL_Senti. [ 74 [ \
W Rainfall_CHIRPS es: Object (21 properties)
W Rainfall_Copernicus_. ) var geometry: FeatureCollection (1 element) [: R
NTRMM_3HR » var geomstryl: FeatureCollection (1 element) [
W TRMM_Monthly v 1 i

Ny B Gomiyhps

ot

So, it says that this is the code that we can download and use COPERNICUS S2 SR
harmonize is the image classification and it is given here as 2A. Let me see if | can just 23

bands are there.
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Google EarthEngine Q. Seschpscss s citssts

Scripts IS LY NOVI_Sentienel

&

WChirs Monthy.She.. + " 1ports (4- entries) i

BGRACE MASS MASC »var table: Table v

BICMR Copernicus M. E3 ~var sentine] TnapeCollection “Sentinel-2 AST: HoltiSpactral Tntrment, Level-24° (23 bands)
RNDVI AOH o type: Inaglollection

i) id: COPERNICUS/S2_SR_HARMONIZED
BNOVI Landsat i version: 1675160160311015
ENDVLSenti. [ 72 O & Voands: List (23 elements)
Rai filLCHIRPS » properties: Object (21 properties)
W Rainfall_Copernicus._.. »var geometry: FeatureCollection (1 element) [ , ,1
BTRMM 3HR » var gecastryl ollection (1 element) [

W TRMM_Monthly - . l hom(um (7‘

Google Earth Engine Q. sesepisces s st

Scripts IS LY NOVI_Sentienel

WChirps_ Monthly Shiva... » »bands: List (23 elements)

[HGRACE_MASS MASC. »oroperties: Object (21 properties)

BICMR Copernicus M. »var geomstry: FeatureCollection (1 element) [ *

NovI A0 i b var geomstryl ollection (1 element) [

BNDVI Landsat 8 1 hap.setCenter(77

NOVLSenti. B 7 D0 “ 2 var dist = tatl er.or(ee. Filtd.eq( Village', "Loni’)))
WRainfall CHIRPS Y 2 e starconts =

WRainfall Copernicus.. o et =

WTRMM 3HR 6 var images = sentinel.filter(ee Filter.date(startDate,endDate)). filterBounds(dist);
[ TRMM_Monthly

7 print(images);

| ES lu -ln—;-[um Inspector
- Use

And you could also bring it down into this element. So, this is kind of advanced, but let me

show you what this can do. So, this can actually, this code can actually take Loni village and

only make Loni village which is in Maharashtra region, populate with the NDVI data. | do

not want the entire Globe which will take some time of my internet.

So, | do not want that. So, the processing is not done on your computer, but then when it

comes to your computer, your internet and computing speed is needed to put it onto the

screen. So, we do not want to delay that. So, | am just using the village which | want to use

and then.
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WGRACEMASS_MASC. print(,..
WICMR_Copernicus M.. towrite fo
NDVI A0 4 this
BNDVILandsat 8 version; 1679160160311019 b oo
NV Senti. [ 72 00 »bands: List (23 elements)

W Rainfal_CHIRPS ¥ properties: Object (21 properties)

W Rainfall_Copernicus._.. b var geometry: FeatureCollection (1 element) [J []

HTRMM_3HR » var geometryl: FeatureCollection (1 element) () O

WTRMM Monthly . [T Fep.setCenter(77.89,29.68,9)
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.and(qa.bitwiseAnd(cirrusBitMask).eq(8)):

return image.updateMask(mask),divide(10660);
}

var dataset = ee,ImageCollection(
filterDate( ' 202¢ 81",
11 Pre-filter to get less cloudy qranule;
.filter(ee.Filter.1t('CLOUDY_PIXEL PERCENTAGE',28))
.map(maskS2clouds) :

var visvalization = {

nin: 0.8,

sax: 6.3,

bands: ['B4', 'B3", 'B2'I.
B

Map.setCenter(83.277, 17.7009, 12);

Map.addLayer(dataset.mean(). visvalization, 'RGB’):

Google Earth Engine Q. sesrc isces s st
W= 1= =1

Chips. MonhlyShe.. .+ % ports, (4 entries) B

BGRACE MASS_MASC. »var table: Table users/pennantiacd/Loni_villsge
BICMR Copernicus M.. *var sentinel: InageCollection “Sentinel-2 MSI: MultiSpectral Instrusent, Level-24" (23 bands)
WNDVI A0t Vvar geometry: FeatureCollection (1 elenent) [ )
BNV s 1: FeatureCollection (1 element) [J O

Lendsat 1 Map.setCenten(77.90,29.68,8);
BNOVLSenti. IEAET B 4 2 var dist = table. filter(le.Filter.or(ee.Filter.eq( Villsge', Loni")))
W Rainfal_CHIRPS 3 200-f-81';
WRainfall_Copernicus_... : H
BTRMMSHR 6 var images = sentinel.filter(ee. Filter.date(startDate,enDate)). filterBounds(dist);

7 pri

ETRMM Moy nt(inages); .
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After 2022-01-25, Sentinel-2 scenes with PROCESSING_BASELINE '04.00' or above have their DN (value) range shifted by 1000. The HARMONIZED
collection shifts data in newer scenes to be in the same range as in older scenes.

Sentinel-2 is a wide-swath, high-resolution, muiti-spectral imaging mission supporting Copernicus Land Monitoring Studies, including the monitoring
of vegetation, soil and water cov well as observation of inland waterways and coastal areas

The Sentinel-2 L2 data are downloaded from scihub. They were computed by running sen2cor. WARNING: ESA did not produce L2 data for all L1
assets, and earfier L2 coverage is not global

The assets contain 12 UINT16 spectral bands representing SR scaled by 10000 (unlike in L1 data, there is no B10). There are also several more L2-
specific bands (see band list for details). See the Sentinel-2 User Ha K for detals. In addition, three QA bands are present where one (QA60) is
bitmask band with cloud mask information. For more details, tion of d mask mputed

EE asset ids for Sentinel-2 L2 assets have the following format: COPERNICUS/S2_SR/20151128T002653_20151128T102149_TS6MNN. Here the first
numeric part represents the sensing date mId time, the second numeric part represents the product generation date and time, and the final 6-
character string is a unique granule identifier indicating its UTM grid reference (see MGRS)

Clouds can be removed by using COPERN 2_CLOUD_PROBABILITY. See this tutorial explaining how to apply the cloud mask.

For more details on Sentinel-2 radiometric resolution, t

2 _— il ¢

& O & developersgoogle com/earth-engine/dataset/catalog/COPERNICUS_S2 SR_HARMONIZEDSdescript g |
= A

Earth Engine Data Catalog Q search e s ‘i

Home  Viewaldatassts  Browsebytags  landsst  MODIS  Sentinel  APIDocs

Harmonized Sentinel-2 MSI: MultiSpectral Instrument, Level-2A 0~

Dataset Availability

2017:03:2870000002- 2 EECRARERARS

Dataset Provider

Earth Engine Snippet

ee.ImageCollection( "COPERNICUS/S2_SR_HARMONIZED") (4

Tags

So, this is the ID here COPERNICUS SR2 harmonized which is this the same
COPERNICUS SR2 SR harmonized and then the version is there, number of bands are there
which is fine. I am just going to click this up. So, then the feature, feature 1 element these are

just created for our geometry.

The map centers going to go to Loni village and then the filters only for that and the date
service. So, they the dates are 1 1 to 12 31. So, one whole year | am going to take the data
every 16 days. So, that is what this data set tells, every 16 days the data has been collected.
You can see the. So, to run 2017 to 2023.

So, this is not as new as the Bhuvan ocm data, however, this is very very high resolution.

That is one kilometer, this is 10 meters. So, | would recommend using this one at least for



now. 10 meters with some close processing but at least good for 30 meters resolution, 90
meters resolution. So, you could see here that this data set has been done. It is also bi-weekly

as as done here.
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Scripts
W Chirps_Monthly_Shiva... »

{2 var dist = table filter(ee.Filter or(ee.Filter.eq('Village','Loni')))

BORACE MASS MASC 3 var starthate = 262601415 peint(,..)
BICMR Copernicus M. 4 var endoate = 12220-12-31; towritefo
NovI 201 5 this
BNDVI Landsat8 & var images = sentine] filter(es Filter.date(startDate, endate)). FilterSounds(dist); console.

. 7 print(isages);
BNOVLSent. [ 7 [1 .
B Rainfal CHIRPS 3+ var ndvi = function(isage){
WRainfall_Copernicus_... b1
NTRMM 3HR 11 var ndv = inage.normalizedDitference(['8", '34']);
BTRMM Monthy ul|¢ 3 return ndv. copyProperties(inage, ['systemindex’, 'systen:tine start'])

DNV E  Gomyipn -

So, we have the files start and end date which is given here. So, as the start and end date is

done, the data is being filtered. That is what this code says.

(Refer Slide Time: 26:18)

() o] X ~ MM Sernd Lt e £ x_ \ m

# codecarthengine google com
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B o pee Jousees CEE BN CECEC O]
W Chirps_Monthly_Shiva.. » H g . E.l Use

[WGRACE MASS_MASC. T
S 3+ var ndvi = function(inage) print(...)

BICMR Copernicus M.. 1 e fowilelo

NOvI 201 n var ndv = imege.normalizedDifference([ ¥ this

BNDVILandsat8 $12 retum ndv.copyProperties(inage, ['systes:i I console.

movsei. BEON 3,

WiRainfall CHIRPS 1

B Rainfall_Copernicus.... 16 var ndvi = isages.msp(ndvi);

WTRMM_3HR oo

BTRMM Morthly i i: print(ndvi);
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Docs _Assets e | .hlh&lvm
Cnirps Monthly_Shiva.. « ™= reports (4 entries) B
GRACEMASS_MASC. »var table: Table users/oennantin | print(...)
WICMR_Copernicus M_. E7 ) var sentinel: InageCollection “Sen N towiteto
BNOVI AOH i *var geometry: FeatureCollection (1 element) _,,X: ' this
s i ? var geometryl: FeatureCollection (1 element) [ 1J conmole:
D Landsatp — 1 Map.setCenter( 8,8);
:le:,sum. SEUR i 2 vardist = tad) (ee.Filter.on(ee. Filter.eq( 'V
Rainfall CHIRPS 3 var startoate = :
WRainfall Copernicus_. 4 var endate = 20, s
H
:gmiﬁmu 6 var images = sentinel.filter(ze. Filter, date(startDate, endDate)). filterfounds(dist);
" - v 7 print(isages);

Lo I A \-‘ B Goometrybngoris
gyp

+



RedEdge2

Red Edge 3

20 melers
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Collection Snippet 0
e InageCollection("COPERNICUS/S2
_SR_HARMONIZED")
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16 var ndvi = images.nap(ndvi);

BNDVI Landsst 8 18 ndvi);
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And then it says normalized difference is B8 and B4. So, you can come here and see which is
the bands B8 is NIR and D4 is the red which is also given in this link. If you click this link,
the bands are here. It says B8. B8 is NIR minus B4 which is red. So, this is the NDVI formula
which we discussed earlier. And then it gives the dates, filter bound system. So, it is just
going to say NDVI1 is equal to map NDVI, print NDVI, etcetera, etcetera.
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W Chirps_Monthly_Shiva... »
GRACE MASS_MASC.

- 11~
™

var a0iTs gecmetry.serge(geonetryd);

:;fwm‘;mmwa.m 4+ v o £ o :"_:.:, sl <8yegion({

19 uuv(vumm ndvi,
BNDVI Landsat§ 3 regions:aci,
BNOVLSenti. [8 72 [0 31 reducer: ee.Reducer.nzin(),
W Rainfal_CHIRPS 2 sales, .
I Rainfall_Copernicus.- i: seriesProperty: class
WTRMM_3HR

3 1
print(chart);

TRMM Monthly

Gmgle EarthEnging  Q Sesch pces snd casses
o L =N == 1= 1

'0""95 MartlyShiva.. o = 1eocts (8 entries) l

B GRACE MASS_MASC. Vvar table: Table users/penn:

WICMR_Copernicus M. *var sentinel: Ium(ougmn s JultiSpectral Instrusent, Level-24" (23 bands) | 0 wril
»var geometry: FeatureCollectis

::‘{:Vv:::r:dm y ’ try1: FeatureCollection (1 m-nt)‘ff’d

:;W:mmc /]3] (Filter.or(ee.Filter.eq( 'Village', 'Loni’)))

ainf il "
BRainfall_Copernicus_... : var enddate = 1
BTRMM 36R 6 var images = sentinel,filter(es, Filter date(startDate, endDate)). filterBounds(dist);

!TRMM_MUMW v 7 print(isages);
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So, for this particular area, it is going to chart. So, why this code was written is not to
visualize but to create a chart for a particular area. So, let us do the updated time frame for
this. 2022 to 2022 December. | have not done it because this is the first time | am changing
the date. I am running it. So, let us go here. So, first what it does?



(Refer Slide Time: 27:17)

G Googe Lt oo hla- Gy, X |« Hmomiod Srfi? MSEME X

- 4 © 0 codecathongnegooghecom ‘

= p e

A s
Google EarthEngine  a s d e
o (e Y =T =W =1 =1 o] I
| [ 8. o . o wrile lo th

20 var nd = ndvi.first().clip(dist);

TS TR TS venraqun F
o ; g e o, R o B
Aot = w , Patiala glinacic 4
W T ufenE Yorura N ; R
gt i e Mansg 8 Kurukshetra * Saharanpur sl

Kaithal
Shum. . Kamal =

It goes to Loni village and then you can see here it is populating the village and all the images
are being. So, always you have to keep, making sure that the code is running as per the
particular area of interest. So, here also | have given the location as the tables that you have

seen here.

And you can close this also. So, basically, Google Earth engine is there. | would refrain from
teaching the editing codes and stuff right now, but at least where the data has been stored and
can be used for your purposes. So, in the next class | will teach about Earth Explorer and

Sentinel Hub. Thank you.



