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Water resources management is the activity of §
planning ,developing, distributing and

managing the optimum use of water

resources.
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3‘” heofporate earth observations into water
I resource management
%
Components of water cycle:
Precipitation
Runoff
Evapotranspiration
Condensation
Infiltration

Percolation

Is it possible to retrieve these components from satellite
observation directly or indirectly ??

Image Courtesy : https://appliedsciences.nasa.gov/what-we-do/water-resources
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Useful for water resources
management and hydrological model
input

Direct measurement

2 2 f 1. Rain
" B8 2. Soil Moisture
S 3. Snowandice
4 Temperature
Humidity
Winds
Surface Radiation

Indirect measurement

Ground Water

Vegetation index
Evapotranspiration From satellite as well as land

Runoff surface models

Image Courtesy : https://appliedsciences.nasa.gov/what-we-do/water-resources 3
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Application of space science in Water
Recourses Domain

Earth Observations A
for water resources /£ ¥ S
management

Disaster Management Support Programme
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Earth Observation

14 operational satellites ( Sun-synchronous orbit) - RESOURCESAT-1, 2, 2A
CARTOSAT-1, 2, 2A, 2B, 3, RISAT-1 and 2, OCEANSAT-2, Megha-Tropiques, F
SARAL and SCATSAT-1, and 4 (Geostatlonary orbit)- INSAT—3D Kalpana &
INSAT 3A INSAT -3DR.

IRS-1A in 1988

APPLICATIONS: agriculture,
, urban planning, rural development,

mineral prospecting, environment, forestry, ocean .=
resources and disaster management.




Disaster Management Support Programme

Extreme rainfall events

Cyclone
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Climate & Environment

Satellites and ground based observations systems for studying the
climate and environmental parameters of earth.
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Earth observation data for water  _/|..
resources management nrsc

Data obtained from earth observation satellites (Historical and Near Real Time ) is
available on 3 different ISRO’s web portals MOSDAC , VEDAS and Bhoonidhi.

e Standard products
* Geophysical products

Direct estimation of water cycle components
OR
Hydrological models or numerical models (Geophysical parameters)

Portal hosts retrieved parameters from satellite data as well as developed
applications from satellite data.



Geo-Platforms

http://lwww.bhuvan.nrsc.gov.in

Water Services in
Bhuvan :

TWRIS , WBIS,
Sat-AIBP, Near
Real Time
hydrological
modeling

Multi-sensor, Multi-platform and Multi-temporal satellite imageries ,
Varieties of thematic maps, Geo Spatial applications for Central and
State Governments Departments, Academia and Industry

https:/Ibhoonidhi.nrsc.qov.in/

8 Bhoonidhi R 4R
— ] Data available
. on Bhoonidhi:
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One stop hub which facilitates the dissemination of coarse medium and
high resolution satellite data products, Data from IRS and NON-IRS
sensors

http://lwww.mosdac.gov.in
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Satellite based Meteorological & Ocean standard and geophysical
products, In-situ data, Weather forecasts data, Cyclone Predictions

https://lvedas.sac.gov.in

e i Visualisation of Earth Observation Data and Archival System
& 0k
® —i Space Applications Centre, ISRO
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Home  Applications ~ Training & Research = Atles = SDIS Download ~ AboutUs Sitemap Hindi
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Announcements
Vegetation Condition Index (VCI) Dashboard Geospatial Caloulator

ERTD Traning Annauncement (New) Solar Calculater for Aica (Beta \ersion)

Focus on Remote Sensing based observation modules and its
applications , Data visualization , Data Analysis platform with multiple
remote sensing based layers
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Data related to
missions :

SCATSAT-1, INSAT-3DR,
INSAT3D, KALPANA-1,
INSAT3A, Megha
Tropiques, SARAL-AltiKa,
Oceansat-2

Geophysical
parameters (for
Hydrological Models)

Applications on
Vedas:

Earth observations,
Vegetation and crop
monitoring, Snow
Cover ,monitoring,
Polar science,
Hydrological Science
and its applications



Meteorological & Oceanographic Satellite Data Archival Centre /™

(MOSDAC) Space Applications Centre, ISRO S| isT

.. nrsc
Data related to missions :

SCATSAT-1, INSAT-3DR, INSAT3D, KALPANA-1, INSAT3A, MeghaTropiques,
SARAL-AltiKa , Oceansat-2

'&" S — m Skip to main contfent | Android App | Legines | SignUp

@8y Government of india .
HIFSeh
Meteorological & Oceanocgraphic Satellite Data Archival Centre

M 0 5 D A c Space Applications Centrs, ISRO lillili

Home Missions - Calalog ~ Galleries ~ Data Access - Calval -~ Allases Tools Reszearch Programme - Sitemap
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Land Surface Temperature X | = mosdac X | 3 Meteor X | o MOSDA X MOSDE X MG IUSHSEE | @ Hydrolc »
Upper Tropospheric Humidity dexhtmI?8prod=3DIMG_*_L1B_STD_IR1.jpg8idate=2020-12-128count=48#

Outgoing Longwave Radiation azing! Leve... Resume Upload @ Uttapam Pizza | Rec...

Sea Suface Temperature

nsolation

Hydro-Estimator Rain Dust

| © mosdsc X | (3 Meteor X | - MOSD: x g e

NSAT Multi Spectral Rain hitmI?&prod=3DIMG_*_L1B_STD_IR1.jpg&idate=2020-12-128count=48#

Cloud Effective Radius

Quanitative Precipitation Index

gl Leve.. Resume Upload @ Uttapam Pizza | Rec...

Cloud Optical Thickness

Cloud Mask

Aerosol Optical Depth

Diffused Normal Irradiance{DNI)

Direct Horizontal Irradiance(DHI)

Global Herizontal Irradiance(GHI)

Fog

Fire & Smoke

Outgoing Longwave Radiation

Add To Favourite

WA \WWine
W Wind

AutolLoad 15mins.
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VIS Wind

MIR Wind

Merged IR Wind(INSAT-3D & 3DR)

Land Surface Temperature

Add To Favourite
AutoLoad 15mins.

Reference
document :
INSAT3D ATBD
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Satellite/Forecast
INSAT-3D

Sensor/Model
IMAGER

Product Type
Binned

Product

Daily PET

Add To Favourite 9o

AutoLoad 15mins.

https://www.mosdac.gov.in/

Data visualization and data
download

6/25/2021

INSAT-3D IMG Evapo-transpiration (Daily)
DATE: 26NOV2020
L3C BINNED(SUM) GEOPHYSICAL PARAM SECTOR

Daily OLR
Daily SST
Daily UTH
Daily HEM
Daily GPI
Daily IMR
Daily IMC
Daily INS
Daily PET
Daily DNI
Daily DHI

Daily GHI

Daily PET
Daily DNI
Daily DHI
Daily GHI
Weekly OLR
Weekly SST
Weekly UTH
Weekly HEM
Weekly GPI

Weekly IMR

Weekly IMC

Weekly HEM
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Visualization of Earth observation Data and Archival System
(VEDAS) Space Applications Centre, ISRO Sl |isTa

Government Of India
"“*‘W N Visualisation of Earth Observation Data and Archival System
yed/\s -
‘;1.52 B Space Applications Centre, ISRO
Home Applications -~ Training & Research ~ Atlas ~ SDIS Download ~ AboutUs Site map Hindi

Announcements
Vegetation Condition Index (VCI) Dashboard Geospatial Calculator
3D City Model - Ahmedabad AdVance HYperspectral data Analysis Software (AVHYAS-version-1)

Focus : Remote Sensing based earth observations
and its applications

6/25/ttps://vedas.sac.gov.in/vcms/en/home.html
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Earth Observation
Mew and Renewable Energy
Vegetation and Crop Monitoring
Air Quality Monitoring
Urban Sprawl Information System
Polar Science
¢ Morth Pole (Ice melt product)
¢ MNorth Pole
e Safer Ship Mavigation

& Sputh Pole (Effective Sea Ice
Thickness)

& Sputh Pole
Planetary Science
Hydrological Science & Applications
Mobile based Data Collection

Special Products

. IPOWER. - Indian Potential Offshore

F

~ Wind Energy Resource

Geospatial Energy Maps of India

Snow cover monitoring



Layer
‘Controls

Administrative Boundary from Bhuvan
India State Boundary

District Boundary

Taluka Boundary

Cities/Towns

HR Bhuvan Image

Land Use Land Cover (250K) - 2017-18 (Bhuvan)
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Reference Layers

3= Legend

(Desertification) (Wetland) (Coastal Environment) (Snow & Glaciers) (Forest) (Agriculiure) (Ocean)

6/25/2021
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Vegetation Indices 5 A (Y )
. . - : Longitude,Latitude  ({ED)

S0il Moisture < et . _ Bo

Rainfall

Temperature

Surface Dryness Index

Potential Evapotranspiration
SAR Backscatter

Disabh Crop Cutting Experiments it MODIS - 16 Day Max NDVI [500m]

MODIS - District Level
Weather Forecast (72 Hour)
MODIS - Taluka Level

Theme g€ Indices MODIS - 16 Day Max NDVI Prediction (Beta)

AWIFS - 15 Day Max NDVI [56m]

Reference - Ijata Data
Layers AWIFS - 10 Day Max NDVI [56m] EA Visualization = Analysis
AWIFS - District Level |
Data AWIFS - Village Level (Gujarat) Theme (I CEr D el (RSSO TE DM Sho Data Layer @) Yearover vear Pofie: @) 401 (45) EXEEED €10 €@ @ €D
- . eie) ZEIDED - 06
. . . AWIFS - Taluka Level
visualization and
d | . Sentinel2 - 5 Day Max NDVI [10m]
ata ana ytlcs Sentinel2 - 10 Day Max NDVI [10m]
b ot h PROBA - 10 Day Max NDVI [330m] . . .
o oI https://vedas.sac.gov.in/vstatic/vegetation mo
1185 1V Dy NOVI (51 nitoring/index.html

MODIS - 16 Day NDWI Composite [500m] 16
AWIFS - 15 Day Max NDVI [56m]
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Hydrological Science and Applications
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Bhoonidhi (ISRO’s Open Data Access) N
National Remote Sensing Centre, ISRO

Bhoonidhi@-\ “iﬁﬁ nrsc

ISRO's EO Data HUB O3 330t SET B

hives Pl Actions  Utilities~

Search-Criteria JEEEIEIRREC N1

Area of Interest
Location

Polygon

TL_tat [ 37 | Ti_ton [ 88 J
BR_Lat | 30 | BR_Lon [ 77 \

Shapefile
Events

Date range

25 May 2021 24 June 2021

Product Standard v

Satellite-Sensor
Resolution Coarse (100m - 1000m) Resolution v
Source Optical M

[ Priced
) Open_Data

Advanced Filters O ‘

FEEDBACK

N 61 44" 35" E 1357 01' 04"

Welcome NIDHI MISRA About Us elp Terms&Conditions Disclaimer FAQ  © Bhoonidhi: ISROMNRSC, 202

https://bhoonidhi.nrsc.gov.in/bhoonidhi/index.html
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Sentinel 2 : Sentinel-2A and Sentinel-2B

Multi Spectral imager (MSI) with 13 bands in the visible, near infrared (NIR) and short wave
infrared (SWIR)

Sentinel-2A & 2B

Sentinel-2 bands Bandwidth Spatial resolution
Central wavelength (nm)

(nm) (m)

6/25/2021 19
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Applications: - izrg
v land cover classification or water quality nrsc
v" Monitoring land cover change for environmental monitoring

v’ Agricultural applications, such as crop monitoring and management to help food
security

Observation of coastal zones (marine environmental monitoring, coastal zone mapping)
Inland water monitoring

Glacier monitoring, ice extent mapping, snow cover monitoring

D N N NN

Flood mapping & management

[ PADDY VEGITATIVE GROWTH
PADDY TRANSPLNT
IRRIGATED DRY

I =-SEASONAL
B ~nnuaL

Crop map detection based on
Sentinel 2 data

6/25/2021 20
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Operational Land Imager (OLI) and Thermal
Infrared Sensor (TIRS)

Landsat 8 OLI +TIR

agriculture and forestry, land use and mapping, geology, hydrology, coastal
resources and environmental monitoring

Bands Wavelength Resolution
(micrometers) (meters)
Landsat 8 Band 1 - Coastal aerosol 043-045 30
Operational Band 2 - Blue 0.45-0.51 30
Land Imager Band 3 - Green 0.53-0.59 30
(oL Band 4 - Red 0.64 - 0.67 30
Thae':;al Band 5 - Near Infrared (NIR) 0.85-0.88 30
Infrared Band 6 - SWIR 1 1.57 -1.65 30
Sensor Band 7 - SWIR 2 2.11-2.29 30
(TIRS) Band 8 - Panchromatic 0.50 - 0.68 15
Band 9 - Cirrus 1.36 - 1.38 30
Launched Band 10 - Thermal Infrared
February 11, 2013 | TRg) 1 10.60 - 11.19 100
Band 11 - Thermal Infrared
(TIRS) 2 11.50 - 12.51 100

6/25/2021
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Tracking Agricultural Water Use From Space o A
Predicting Water Demand izrg

Landsat8 experimental AET 20190313, mm/day

False Color Composite image

= nrsc

Landsat 8 FCC image for part of

Hyderabad Landsat 8 based Field level actual

evapotranspiration
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Thank you for kind
attention

Image Courtesy : https://appliedsciences.nasa.gov/what-we-do/water-resource
6/25/2021 ge Courtesy : https://appliedsci gov/ / 5.




