Rural Water Resources Management
Professor Pennan Chinnasamy
Centre for Technology Alternatives for Rural Areas
Indian Institute of Technology, Bombay
Week 12 - Lecture 04
Rural water database - Remote Sensing

Hello everyone, welcome to NPTEL course on Rural Water Resource Management. This is
week 12 lecture 4. This week, we have been looking at multiple databases that can aid our
understanding on rural water resource management, and also get us data for future
assessments of rural water resources. On this note, we will be looking at some more data
from the water balance. In the past lectures we looked at soil moisture, rainfall storage, and
other aspects of the water balance, in today's lecture, 1 will be showcasing the remote sensing

power in collecting data for rural water management.
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So, in the past, like lectures, we have seen that there are a lot of government data. However,
the time and space in which it is available is limited. For example, your groundwater is taken
in once in every four 4 and it is not spread across the country, but also has some
concentrations in some regions. So, this may not be applicable to a rural entity where they
may not have any groundwater wells monitoring system and or a river flowing towards or

does discharge value.

So, in that kind of cases, it is best to augment which means join observation data and remote
sensing data. That is what IMD has done very clearly, the Indian metrological department

where they take observation, rainfall, and then satellite rainfall data and then they covered



into one rainfall data. So, now it is a mixture of observation and satellite data. Before that it
was only a observation data or only a satellite data and there were some issues on both sides.
But now, when they are emerged the data product becomes more robust and also has better

spatial and temporal resolution.

Now, since this is attested, we now know that remote sensing use is pretty good for our
system, what do we do? We need to have more access to this data, so, for that ISRO has made
a data website called Bhuvan, and this requires GIS and remote sensing which you could
learn from other resources, but | am just going to focus on the rural water databases available

in Bhuvan.

So, if you look at the progression of this two-lecture series, you would have seen that | refer
to papers, NGO reports, manuals, world bank reports etc, and then I also refer to the
databases available in these systems. Then moving on, | also showed you how you could
collect data from government and private entities. And now we have come to the remote

sensing case.

So, the Bhuvan database has a lot of applications and it is made by the ISRO team, Indian
Space Research Organization under multiple umbrellas and NRSC, ICC, where they give
near real time data for rural water management, for are multiple data that come in the next
lecture, which is the lecture 5 will be going through to show you how a model can be created
for which you need multiple data and that data is not readily available. And so, in that
occasions, remote sensing data helps, some data are very expensive to get you have to buy it,

and some data, the temporal or spatial resolution is limited.

So, how do you balance between these two? You add some open source satellite data, which
can capture all the dynamics but it needs hand holding of observation data. So, the
observation data you get from your local resources, IMD, CWC, etc, and then you merge it
with the remote sensing data to get a good data product form. And they have done like this

for near real time data for what management.

What do you mean by near real time? Is almost from the date of access, it is very close. So, in
the soil moisture, | would say it is near real time because they are giving you data within four
days, whereas ET they are giving you data in one week. So, somewhere, we could say that it

is near real time, all these data bases.



One example of the data, they give us NDVI, which is a normalized difference vegetation
index. It is kind of an indicator about is vegetation there or not. So, you could use land use
land cover, but the land use land cover does not also talk about water and stress, etc.,
whereas, this indicator can talk about it.

So, how they estimate these indicators, why it is beyond the scope? But what | am trying to
say is, there are data for rural water management in the remote sensing platform, for example,
rainfall slope. How sloppy the land is, land use, land cover, barren land versus soil data, all
these you can take from Bhuvan. And then you have your NDVI like indicators, which can be
guiding you towards proper rural water management. They are big data archives. So, you do
not have to always download data and keep it on your system, make it heavy, you can always
download whatever you need from these databases and then update, keep updating your

database with the data they have.

One more private agency is Google Earth Engine, which | will also showcase in this lecture,
because there are some data which you can get it from Bhuvan, but there are other data,
which are available from Google Earth Engine. So, Google Earth Engine is similar to
Bhuvan, but it brings in data from various satellite platforms, not only ISRO, but it takes
from NASA, from US, ESA, from the European Space Agency, Europe, Japan, etc. So, all

these data come together in a single platform, and that is called Google Earth Engine.

So, let us look at this Bhuvan, 1 will first look at it so one as good light and normal connect.
First, I will try to do local normal one website because it has more GUI interface, if it does
not work, because of the internet, we will show you the light and this is how the Google Earth

Engine works.

So, you have satellite data on one side, it is mixed with algorithms the algorithms can be from
Google Earth Engine or your algorithm. For example, you want to mix data observation plus
remote sensing data, all these you can give algorithms, you can type it as an algorithm in the
Google Earth Engine and it will run for you and give you output, output could be a merged
product, output could be the scaled product or a zoomed in product of a particular region.
You can also have multiple layers together to give one value which talks about stress

indicators for rural water management.

Let us take an example. So, rural water management stress can be indicated by your water

levels in the dam, so, water level could indicate stress. Another indicator could be your



rainfall, if rainfall is not there, you can say it is a stress the other indicators you will have a lot
of water, but if the plants are taking more water because of a prop type, people like

eucalyptus, then you will say it is another stress.

So, these stresses may not be just associated with one data like for example rainfall, it can be
associated with multiple data, so, we have to be open to capture these multiple data to assess
what is the role of water in this and that helps us to be different than just looking at rainfall.
For example, if we just looked at rainfall and say, the water is there so, they should be okay,
but then when we go to the ground we notice that rainfall happens but everything washes
away because the slope is so high, runoff happens, or the plants are taking too much water

then needed, eucalyptus, so you do not have water in the land, lakes and ponds.

So, these kinds of things can be put in a model after you understand for which you need
multiple databases, just not having rainfall or soil moisture can help for this exercise, because
the problems are complex and multidisciplinary. So, you also need a multidisciplinary

approach to capture the data and use the data in your rural water resource assessment work.

It could be simple or very complex, either way, you have to include multiple data, just not
one data is enough. For example, you will have rainfall, but not discharge, maybe there is a
dam, which is actually closing the water for which you need the location of the dams, and

then the slope of the land where the water is taken from rainfall into the dams.
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So, now, we are going to look at this Bhuvan website. So, | am going to share the website of
Bhuvan. So, | just first start with the Google search, you can just type Bhuvan ISRO, and
then the first one is India geo platform of ISRO or Indian Geo Platform of ISRO. ISRO dot
NRC, which is the National Remote Sensing Center. So, as | said, they take the data, and then
they put it in these kinds of platforms so that anyone can access, lot of people access this
data, multi multiple people from India and abroad. So, it is a very useful website for data

collection. Let us do the open archive data.
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This is much faster than the WRIS website. Data is more but still, I think, because it is so
they have some really good hardware and computers, they will have better access tools. So,
you could see that you can actually type in a location to zoom in to a particular location and
see the data then you can collect the data and process. Once you visualize the data processing
and collecting the data as a different source like GIS and the Remote Sensing Platforms,
which is not part of this course, | just want to show you the data availability, how you use it
in your work is different class. So right now, | will just want to show you what data is
available, so that you could have idea that data is available, | would need to just learn the

techniques.
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But so, | would first you can go to satellite, the first tab on Open Data Archive, it will give
you per satellite what data is available. Since, we are starting fresh, I will join with you guys
to start afresh, but we do not know what satellite use what products. So, let us not use that
term, let us go to theme and products. So, in theme and products you can pull the drop-down

menu, you can have land and terrain.

So, I will just click land and terrain, what is land and during terrain here? It gives you the
elevation gradient, how elevated the land is, where are the depressions, etc., for storage
structures, form ponds? Those kinds of things we can look at. So, that is all given here with

some snow, albedo values which we are not using at this stage.
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Then the ocean and physical products, you can click ocean and physical and then you can see
heat wave temperature, cyclones, those kinds of things. Because, if you are in the coastal
region, these data would help or is needed very much for understanding the water coming in,
like in terms of rainfall, temperature, currents, all these things we can look at. Most important
one we will be looking for this class is the land and vegetation theme and products. So,
before we go then I will just finish this off also.
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So, in program and projects you will see like there is a national climate change study which
has been done and high-resolution elevation math which has been done, we are still updated.
So, you could use it if you need but I will go back to Theme and products and then land and
vegetation.
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In the land and vegetation you have products such as Normalized Difference Vegetation
Index, the NDVI which | talked about, or you have the global coverage and local coverage,

and the vegetation fraction.
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Let us first look at the vegetation fraction. When | click vegetation fraction when the
definition of the vegetation fraction comes up, which actually says, what is the percentage or
fraction of occupation of vegetation canopy, trees, crops etc. to the area? So, if you have 100
acres and 50 acres with the crops, then it is 50 percent as the vegetation fraction, and this

fraction is given as a color and the color is painted on this map, when you look at it.

So, you can look at individual products, the date in which you want, you can click it and then
it says that every 15 days, there is a map, the last one we have is this December, so | will just
click this December and then view beautiful. So, you have the India colored with anywhere

from red to green, and red implies that there is less vegetation crop, etc. Whereas, your green



would indicate a lot of forest cover along the area. So, you see here and same like your WRS

you can zoom in and zoom out those kinds of things.
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The color is given here, December 1 to 15, if you use a slider in jump the dates and go to a
different date. What it tells you is, there is some cloud cover here the white is not like empty
spaces, it is not no data, it is covered with Cloud, so, it is cloudy even in December. And
what you will see is, these areas are 90 to 100 percent having vegetation, which means that

full 100 by 100 percent is given taken up by the vegetation.

Whereas, in the red areas, as | said, these are the desert regions etc, you will see only 20 to 30
percent of the land being converted. Actually, that is in the most parts of India, you have in
because the Kaveri the southern part is also having less water and high-water stress.
Vegetation fraction can be converted to an ET value, because now you know the area, and in

the previous class we discussed about evapo-transpiration.

So, for a particular area, you know that evaporation rate, you can simply multiply the area
which is unit of meters square, along with your evapo-transpiration, which is units of meters
to get cubic meters of volume of water, which is lost. These help widely in understanding the
groundwater potential, the surface water potential and remaining water resources in rural

India.

Because, as | said, there would not be any data collected in some of these regions, look at it,
like whole of India is painted and colored with different values, which means that the highest

spatial and temporal resolution data is helping. This data is actually merged with the previous



central groundwater board SWID data, where they can have better indicators of why this
groundwater is depleting or rural water is depleting? Because now, we have the maps, which
show how much fraction of the land is vegetated and what type you have to go down to the

ground.
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This is one data product that we saw, the next data product is normalized difference
vegetation coverage for India, just for India. It does not populate yet because you have not
taken the date. And as | said, it is near real time, when you click the data you can have until

December of 2021 which is kind of near real time.

When you do it in your in your summer time, you will see that during the growing period,
you will see that you will have higher data like, just a week before, two weeks before data
you will have. Right now, because in March and February there is not much crops growing it
is the winter season and the post monsoon season, so you would not see much vegetation

index showing in these maps.

Then we have the normalized vegetation index NDVI, which is a measure of the amount of
vegetation on the land surface. And NDVI special composite which is a develop to more
easily distinguish between greenish green vegetation from the bare soils, bare soil is this

brown soil which does not have that much of crops.

Right now, the data is coming up you could see that 0 to 10 NDVI means almost barren. In
this part is where you have the deserts and other regions, whereas most of this part, the
alluvial aquifers, etc. is around 22 to 5.30 the 20.5 to 30 the NDVI range, still it is less
vegetation, anything about 50 which is the green color, would show healthy vegetation. So,

50’s are okay vegetation, whereas 80’s and 90’s are high healthy vegetation.

90 to 100 is mostly the forest, and that is why you can see forest here in the Western Ghats,
some in the Eastern Ghats, and also in Assam regions, the northeastern India, lot of beautiful

forests are there. So, all of this can be analyzed from the NDVI data from the one website.



So, if you are working on government projects, they will love to see these kinds of images

more than the Google Earth engines which are going to show.
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So, how do we know what data, what method they use? For that they have a brochure, you
can click the brochure and it will open as a PDF file, it will tell you what satellite was used,
which permission, which payload, etc, was used to collect the data, well talk a lot of all the

technical parts of the data in the brochure, it is like buying this satellite data product, but you
know, it is just free.
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VEGETATION FRACTION (VF) AND NORMALIZED
DIFFERENCE VEGETATION INDEX (NDVI)
PRODUCTS BY USING OCM2 SENSOR DATA

FOR BHUVAN NOEDA

Introduction

Vegetation fraction (VF) is defined a5 the percentage or fraction of occupation of vegetation
canopy in a given ground area in vertical projection. It is popularty reated as a comprehensive
quantitative index gement and vegetation inties to monior respective land
cover condions. Field measurement approach has been the iradiional method of estimating
the vegetation fraction; however, the rellabilty of such measurements for the vegetation
fractional coverage is questionable, besides the high cost. To overcome these, satelite based
data are strongly pursued recently

This document describes briefly monthly Vegetation Fraction (VF) Products realized by using
Oceansat-2 Ocean Color Monfior (OCM2) sensor, This ks a value added prodyct from OCM2
whaee spectral bands are originally designed for oosan color retrieval applicallons. Howewer,
the two-day repetivity with a wide swath of 1420 km and high radiometric resoluton of 12 bits
per pixel from the OCM2 sensor can provide useful information for agnculural applications. In
thés document, a brief processing scheme for realizing the VF products at a spatial resolution of
Tkm (1080m to be precise) is presented. Since the NOVI is an intermediate product generated
for the VF products realization, this data i also provided as a product for @ ghven month,

Products Formats Spocification

« Image File Format Geo TIFF
Projection Geographic coordinates (Lat., Long.)
Datum WGS84
Spatial Resolution 1080m (0.01017 deg)
Radiometric resoluton Bbits per pial
Cormecton Lovel precsion corected

WOCM_VF_NOVI Techoc v1. 02pdf
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fractional coverage is questionable, besides
data are strongly pursued recenty.

This document describes briefly monthly Vegetation Fraction (VF) Products realized by using
Oceansat-2 Ocean Color Monitor (OCM2) sensor, Ths is a value added product from OCM2
whose spectral bands are originally designed for ocean color retrieval applicabons. However,
the two-day repetivity with 8 wide swath of 1420 km and high radiometric resolubon of 12 bits
per pixel from the OCM2 sensor can provide useful information for agncutural applcations. In
this document, a brief processing scheme for realizing the VF products at a spatial resolution of
1km (1080m to be precise) & presented. Since the NDVI is an intermediate product generated
for the VF products realization, this data is also provided as a product for a given month

Products Formats Specification
Image Fie Format Geo TIFF
Progction Geographic coordinates (Lat., Long.)
Datum WGS-84
Spatial Resolution 1080m (0.01017 deg)
Radiometic resoluton 8 bits por pixel
Correction Level precision comected
Number of bands. 1
DN-VF conversion rule VF = (0.5 DN) (in%)
DN = NDVI conversion rule NDVI * (0.005 x DN) (in float)
Usadle range of ON 0-200
Masked Label values {} 250 (couds) and

240 (NDVIless than 0)
+ Image backpround 2%5

Filo Naming Convention
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OCNZ 6 on T ral range. THis
camera provides an instantaneous Geometric Field of View of 360 m covering a swath width of
1420 km. This wide swath enables the OCM2 to provide a repetivity of 2 days for any given
area. For further detais, please refer to webpage hitp/\www nrsc.qovin and further following
links >> Satelite DataMappng and >> Missions.

Data Processing

OCM2 Level-1C imagery has been oblained to generate a monthly product. To make genuine
reprosentation of M vegetaton growth, selection of datasels was ordered and processed for
dates of passes around middie of the month. Accordigly, day 15° of each moath +/- 3 (4) days
were first checked for cloud free conditions up 1o 99% 10 select scenes 10 cover the country
boundary. Leaving the monsoan pariod (June-September), monhly products are realized by
folowing this selecton approach. Two steps of data processing are ivolved: 1) Data
preprocessing (o prepare the base data, and 2) Generation of infermediaty NOVI imagery to
fesize finally VF products.

Data praprocessing for gengrating the VF products involves folowing steps. 1) precision
comection of images, 2) cloud mazking, 3) sun and view angle effect corrections across the
image swath, 4) atmospheric correction o realize top-of-almospheric reflectance product, 5)
Qgeneration of image mosaics, and 6) generasion NDVI images.

An image based atmospheric comection was chosen, primariy to generate the required inputs
from image Rself, rather than from other sources and computationally intensive radiative transfer
model. The OCM2 sensor being a large swath imaging system has the bi-directional effect and

the sensor in all the bands. The thresholds used to classy a pixel to be cloudy were B1 > 138,

83> 8 and BT > 14.5 respectively. The aigorithm cloud easdy screen thick cloud pixel but some
of the very thin clouds were dentfied as clear sky pixels. The Normalized Difference Vegetation
index (NOVI) was compuled wih NIR (OCN2-83) and Red (OCM286) bands Top of
Amosphere reflecance data:~ NDV] « 2ARTPR o PP

PaetPy  PutPm

OCN_NOVI products a at -yt foat value. s the NOVI prcut, f el wih vales less
than of equal 1o zefo were brought 1o zero © enhance the variaion in vegetation more
predominanty

For estmation of the VF, the mosscpel model suggested by Zu Lang et al

W IS0 LR B ey gross’8 010 WG-VIIL10'12 o) ' carmied out The
present study atiempts to estimate the vegetaton fraction only for highly vegetated parts
(identifed from Land Use Land Cover map) of the country. In the non-vegeation cover area, the
vegetation fraction s 2e10. The vegetation fracton i given by

p NDV - NDVT,
NOVL, = NDVI,,

The NOVI is usually sensitve to vegetation. However, NOVI of some special features wil be
smiar 4o that of vegetation. | s diffei o identy vegetation and non-vegetation areas by using
only the NOVI data, and land cover classfication map is needed. Land useand cover (LULC)
classification map Is used 1o delineate vegetation areas from the non-vegetated ones. LULC
map was avadable for the entire country 8t 8 scale of 1:250, 000. This map can be downloaded
from NRSC BHUVAN webpage (hiip/www.bhyvan nrsc.gov in). Using this LULC map a mask
was generated 10 reflect the regiors laling into the Knarf, Rabi, Zax, Double/Trple cropping
Grassland and Shiting cuivation patiems. The mask was laid on each of the the NOVI images
o identy the pixels fallng into these regions. Histogram of thess pixels valuss was used to
determine NOVI, and NDVI, for each image, taking care 10 avoid contaminated poels by
leaving 1% info consideration on either ends of he histogram. The vegetation fraction &




R

Figure 2 Comparative analyss from common regions of OGMZ
NDVi and MODIS NDVI products. The diagonal solid line shows
the Ideal curve (y=x)

The next part is your technical document which basically gives you the methodology on how
they collected the data, what is the resolution the image so, this is how they calculated the
NDVI, and then there is a volume fraction, vegetation fraction. So, all these have been given
specifically for this and the data that they use will also be told, what data they use to estimate
these values properly. Then we have the entire world data, but again, as | said, it takes a lot of
cumbersome images to take from the world data to your location. So, we will not be doing

that. We will just show you what is India data.
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Select Base Image

So, we have seen the data range from almost 15 days, you can look at it 15 days, December 1
to 15, and then the Jan part is not there because they have not updated it, but normally during

the growing period you will see this data available. So, now you know the land use, land



cover type, you have the evapo-transpiration, you can multiply the area to get the volume that

is lost from the water balance equation.
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There are other products also that we could show, one product | would like to show is the
DEM project. So, DEM are digital elevation models, how the elevation is occurring in the
land and again you do not need to put a date here because elevation of the land is a stationary
property it may change because of land subsidence, earthquakes, movement, plate

movements, tectonic movements, but it does not change everyday like your soil moisture, ET
or your NVDI.

So, all these are non-stationary products, whereas here the location and the elevation for that
location is a stationary product. You can see this, you can download exact range and the
technical document will give you what these colors mean. For example, if | if you want to see
Pune, the map can go to Pune and locate your elevation radiant, but you cannot directly
access the values from here, it is just colored, but the coloring is based on a particular value.



So, what you have to do is, you will have to learn GIS to work on these data maps or
MATLAB, SCILAB, those kinds of programs where they can take these GIS maps and then
convert it into an Excel database. So, we have seen the NDVI and other ranges.
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In case asking which Pune, there is so many Pune, there you go. So, Pune has been located
with dot, and that dot means okay then I will just take this box of data to come. For example,
I am going to start I am just going to click this box data only | want. So, you can take these
two data. So, you have selected all these blocks of tiles of data, you can download now or
then to desktop, you can download them for your Pune work, because Pune that is the center
the part of it also the district boundary also lies in the other region. So, this is all with
Bhuvan.
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Now, let me move on to Google Earth Engine. So, | all have to say is Google Earth Engine,
you can type it in Google, GEE is the short form and you can you will be pulled up to this. If
you have a Gmail account, you will automatically be having an account on Google Earth

Engine.
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Earth Engine Data Catalog

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

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

R

Canada AAFC Annual Crop Allen Coral Atlas (ACA) - AHN Netherlands 0.5m DEM. AHN Netherlands 0.5m DEM, Non-
Inventory Geomorphic Zonation and Benthic  Interpolated Interpolated
Habitat - v1.0

Now, we will just look at datasets | am just clicking data set which is on the top and then
waiting for the datasets to upload. What it says is, there is all a lot of datasets you can go to
view all datasets and then there is a search box which helps you to select the data. So, it is
running but you can also type it here and then click search. So, here is all the data set in the
find all data sets as | said, this is a big-big data set because, it has a lot of satellite data from

different parts of the country and the world, so you will have lots of data on this.
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Looking for another dataset not in Earth Engine yet? Let us know by suggesting a dataset

evapotranspiration

PML_V2: Coupled Global ALOS CHiLI (Continuous Global SRTM CHILI (Continuous US NED CHILI (Continuous Heat-
Evapotranspiration and Gross Heat-Insolation Load Index) Heat-Insolation Load Index) Insolation Load Index)

Primary Product
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TerraClimate: Monthly Climateand ~ MOD16A2.006; Terra Not MOD16A2: MODIS Global
Evapotranspiration 8-Day Global t
500m

Let us say evapo transpiration. So, there are a lot of products, this is different couple products
ALOS CHILI product, isolation heat, actual evapo-transpiration, decadal daily evapo-
transpiration, Terrra data, so there is a lot of data which does this ET estimate different
satellites. So, the NRSC maybe a different satellite this can be a different satellite, famine

early warning system.
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TerraClimate: Monthly Climate and Climatic Water Balance for Global Terrestrial
Surfaces, University of Idaho 0

R " Dataset Availability
Q 1956-01-01T00:00:00Z - 2020-12-01700:00.00

Dataset Provider
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TerraClimate |

aset of monthly clmate and climatic water balance
cimatological normals from the W N dataset, with coarser spatial resolution, but ime-varyi

olgion

ghobal terrestrial surfaces. W uses climatically aided interpolation, combining high-spatial s

data from CRU Ts4.0 and the Japonese 55yea

iy (JRASS). Conceptually,

he procedure applies nterpolated time-varying anomabes from CRU Ts4.0/JRASS 1 the high solution chmat

5po

ology of WorkdChm to create a high-spatial resolution dataset that

s & broade temporal record

Temporal information s inherited from CRU Ts4.0 for most global land surfaces for temperatute, precipitation, and vapor pressure. Howeves, JRASS data Is used

3to had 2eco climale stations contributing (including ol of Antarctica, and parts of Afrca, South Ameica, and scattered islands). For primary climate variables ¢ ’
for tegions where CRY

pressure,and precpiaton,th University o idaho provides addional data n the umber of staions (beween 0 21d ) tht contrbted o the CRU Ts40 63t e e aney

IRASS was used exclustely fot sol j0n &nd wind speeds :

JRASS was used & dy for sola radiation and wind speed sedby TemClimate

TerraCimate addior
olated plant extractable Wi

ly peos

monthly eurface water balance datasets using a water balance model that incorp

ates feference evapotranspeation, precipit

A moddied Thomthwaite-Mather cimatic water-balance model and extractable sol water storage capacity date a

n temperatse, and

from Wang Erendsson et al, (2016)
g 88 Used at o

Dats Limitations

Long-term trends in data are inherited from parent datasets. TeraClimate shoukd not be used directly for independent assessments of rends,

2 TesraClimate wil not capture temp

variabilty at finer scales than parent datasets and thus s not able to capture variabilty in oroggraphic precipitation

3. The water balance model is very simple snd does not account for heterogeneity in vegetation types of their physiological response to changing environmeios and nversions.

4 Limited v: balance model is very simple and does not account fos hetes

getation types o their physiological res;

onse 10 changing eni
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Doscription  Bands ™~ Image Properties Termgof Use  Cltations
Resolution
4638 3meters
Bands
Name Units. Min Max Scale Description
st mm 0 31400 01 Actual evapotranspiration, derived using a one-imensional 5o water balance model
dof mm 0 54 01 Climate water defict, derived using a one-dimensional sol water balance mode!
pdsd T 18 001 Palmer Drought Severty Index
pr mm 0 T248¢ Preciptation accumulation
ro mm 0 12560* Runoft, deived using » onedimensional soll water balance model
soil  mm o 8882 01 Soll moisture, derived using  one-dimensional sollwater balance model
wed  Wm2 00 s 01 Downward surface shortwave radiation
e mm o Snow water equnvalent, derived using a one-Gimensional sl water balance model
toan € e wn 01 Minimum temperature

% o R 470 5764 0

Maximum temperature

sa e Q # developers.goagle.com/earth-engine/datasets/catalog/IDAHO_EPSCOR TERRACUMATE#bands [OQ

Earth Engine Data Catalog

Deseription — Bands  Image Properties Terrme of Use
Resolution
46383 meters
Bands
Name Units. Min Max Scale Description
ot mm o 340 01 ‘Actual evapotranspration, derived using a one-dimensional sol water balance model
def mm o 4548 Climate water deficn, derived using a one-dimenssonal soil water balance model
pdst 0L 001 Palmer Drought Severty Index
or mm o T248* Preciptation accumulation
ro mm d 125600 Runoff, dedved using & onedimensional sof water balaice model
sl mm 8862 01 Soil moisture, derived using a one dimensional soll water balance model
wad Wm0 s 01 Oownwad surface shartwave adiation
e mm o 32767 Snow water equivalent, derived using o one-Gmensional sollwater balance model
tn  C e 01 Minimum temperature
mx  'C 470+ 576¢ Maximum tempersture




| am going to click the Terra climate. So, | will show you how to read the data out. Once you
click the Terra climate, the meta data or the data about the data comes in, and then you can
see the description and read how to get the data look at the data. In the bands you can click
and see what is each band let it to, what is the data available. So, as | said, we want the
reference evapo-transpiration and accumulation or precipitation. So, you have ET, the
reference evapo-transpiration has given as millimeters same unit, the minimum is 0

maximum is 4548 millimeters.
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Then you have max and min temperatures. The good thing about this is when you download
this data, you can readily apply it to your GIS platforms, so that you can download the data
and work on the water budget equation. So, here you will see one satellite can give you well
speed, vapor pressure, maximum-minimum temperatures, surface short radiation, how much
radiation comes in, and then, soil radiation, soil moisture, data, runoff, precipitation,

reference ET, all these things.
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}

Map . setCenter(71.72, 52.48, 3)

Wap. addLayer (maximunTenperature, maximmTomperatureVis, ‘Naxinum Temperature’):

Open in Code Editor
0 M ®

Github Medium
Earth Engine on Gtkub

GIS Stack Exchange
Ask questions using the
Qoogle-earth-engine 139

Follow out bog on Medlum

Programs

Viomen Techmakers

# developers.google.com/earth-engine/datasets/catalog

L J o

Twitter Videos
Follow {Bqoogleearth on Earth Engine on YouTube
Twiter

Developer consoles

Google AP! Console

Earth Engine Data Catalog

Home  Viewaldatasets  Browsobytags  Landsat  MODIS  Sentinl  APIDocs

Earth Engine Data Catalog @

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 of sharing in your scripts.

Looking for another dataset not in Earth Engine yet? Let us know by suggesting a dataset
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So, all this data is shown, I will also quickly give an example of the data. So, I am just going
to come down and say open code editor. So, before that, it just went back to the search, let us
say evapo-transportation, maybe for the band which I close all the. I am just using the first to
see and then here you have the bands as a soil evaporation, interception, vegetation

transpiration, say evaporation and transportation are kept separately.

(Refer Slide Time: 29:18)
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And then | can open it in code editor. So, in editor, the map will open. And this one does not
pull down your system. If, for example, there is a lot of data, but it does not actually work on
the data on your computer. It works silently behind, and this is a Google Earth Engine, the

gearbox, which turns and collects data for you.

(Refer Slide Time: 29:42)
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So, | am going to run this. Again, the code just gives you running of the layers and then the
layers are plotted, what this code does, how it runs, etc. | would request you to read about
these Google Earth Engines. My point here is show that there are multiple data available and
different platforms available for rural water management. The whole world is now populated,
you can see that it just runs back and forth because it is a complete picture of all the
countries, but for us let us go to India.

India platform is shown and you can download the data it is just for India or other countries
depending on what you want to work on. Here it is, we have data for India for soil moisture,
open body transpiration, all these things, which are very-very useful for farmers, but you

need to localize the solution given, giving an India size image may not get that much traction



from farmers, you need to give localize advisories and localize data. With this | am closing

today’s session, thank you.



