Space based products for water
resources management

Prepared By:
Nidhi Misra
Water Recourses Informatics Division (WRID)
Water Recourses Group (WRG)
Remote Sensing Applications Area (RSAA)
National Remote Sensing Centre (NRSC)
Indian Space Research Organization (ISRO) Hyderabad



Water resources management is the activity of
planning ,developing, distributing and
managing the optimum use of water
resources.
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‘ Components of water cycle:
Precipitation
Runoff
Evapotranspiration
Condensation
Infiltration

Percolation
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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

‘1 Direct measurement
A

A

.

A o 1. Rain

" B8 2. Soil Moisture
;,.,"‘,.""ﬂ . Snow and ice
Tw . Temperature
Humidity

Winds

Surface Radiation

Indirect measurement

Ground Water
Vegetation index
Evapotranspiration
Runoff
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From satellite as well as land
surface models
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Application of space science in Water
Recourses Domain

Earth Obfeii ~~.. S Climate & Environment
for water resources /= A
management

Disaster Management Support Programme
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Earth Observatlon

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

INSAT 3A INSAT -3DR.

IRS-1A in 1988

APPLICATIONS: agriculture,

i , urban planning, rural development,
mineral prospecting, environment, forestry, ocean
resources and disaster management.




Disaster Management Support Programme
Flood _




Climate & Environment

Satellites and ground based observations systems for studying the
climate and environmental parameters of earth.




Earth observation data for water
resources management

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.




(MOSDAC) Space Applications Centre, ISRO

Data related to missions :
SCATSAT-1, INSAT-3DR, INSAT3D, KALPANA-1, INSAT3A, MeghaTropiques,

SARAL-AltiKa , Oceansat-2

'& saTa BTt SAS Skip to main content | Android App | Login# | SignUp
@ Government of India e
Meteorological & Oceanographic Satellite Data Archival Centre s AlAlE
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Geophysical parameters (for Hydrological Models):

Land Surface Temperature F X [ (;_-;;J mosdac X ] ) Meteor X | L. MOSDZ X J MOSD/ X | o vedass X I @ Hydrolc 3

Upper Tropospheric Humidity lex.htmI?&prod=3DIMG * L1B STD IR1.ipa&date= 12-128&count=48#

Outgoing Longwave Radiation

Sea Suface Temperature

nsolation

Hydro-Estimator Rain

SAT Multi Spect Rai i e 2 e e =, e e e - P ARt e =
NSAT Multi Spectral Rain Cloud Effective Radius Lhtmi?&8prod=3DIMG_*_L1B_STD_IR1.,)pg&date=2020-12-128 count=48#
Quanitative Precipitation Index o = ~ -

i ' Cloud Optical Thickness ng! Leve.. Resume Upload @ Uttapam Pizza | Rec

Cloud Mask

Aerosol Optical Depth

Diffused Normal Irradiance(DNI)

Global Horizontal Irradiance(GHI)

Outgoing Longwave Radiation

Add To Favourite
Autoload 15mins.

Wind(INSAT-3D & 3Df

d Surface Temperature

Add To Favourite
AutolLoad 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 @

AutolLoad 15mins.

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

Data visualization and data
download
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INSAT-3D IMG Evapo-transpiration (Daily)
DATE: 26NOV2020 | ]
L3C BINNED(SUM) GEOPHYSICAL PARAM SECTOR © 2

(MlolsD[A]lcC
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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 INS
Daily PET
Daily DNI
Daily DHI
Daily GHI
Weekly OLR
Weekly SST
Weekly UTH
Weekly HEM
Weekly GPI

Weekly IMR

Weekly IMC

Weekly HEM V.
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Visualization of Earth observation Data and Archival System
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(VEDAS) Space Applications Centre, ISRO
ol ﬂ/‘ Visualisation of Earth Observation Data and Archival System ol
;.. years Space Applications Centre, ISRO * ssrdm

g —

Home Applications ~ Training & Research » Atlas + SDIS Download ~ AboutUs Site maj

Earth Observation
New and Renewable Energy

Vegetation and Crop Monitoring
Air Quality Monitoring

<] i Urban Sprawl Information System
, Polar Science
o North Pole (Ice melt product)
o North Pole
Announcements o Safer Ship Navigation
Vegetation Condition Index (VCI) Dashboard Geospatial Calculator 3 o South Pole (Effective Sea Ice
Thickness)
ERTD Training Announcement (New) Solar Calculator for Africa (Beta Version) 2
o South Pole
" Planetary Science
Exploring the Antarctic Hydrological Science & Applications

This book presents the highlights of various scientific studies in the Antarctic region undertaken by Space Applications Centre (SAC-1SF Mobile based Data Collection

derade Innn eynerienre (2NNA-2010) nf narticinatinn in the eyneditinns tn Antarctica cnnrdinated hv Natinnal Centre of Palar and Nreail

Focus : Remote Sensing based earth observations
and its applications

tal

. Special Products

i
. IPOWER - Indian Potential Offshore
" Wind Energy Resource

; Geospatial Energy Maps of India

12/18ReEps://vedas.sac.gov.in/vecms/en/home.html T

13



§ Layer
Controis

Administrative Boundary from Bhuvan
India State Boundary

District Boundary

Taluka Boundary

Cities/Towns

HR Bhuvan Image

Land Use Land Cover (250K) : 2017-18 (Bhuvan)

P mmad Hlae | amdd Macca= IEAIL . ANAA AR /ML

§= Legend

@eseﬂiﬁcatie@ @Vetlan@ @oastalEnvironmenD (Snow&Glaciers) GoresD G\gricultu@ @cea@
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Vegetation and crop monitoring mr

08 Help

Vegetation Indices = o
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Soil Moisture y TN -

Rainfall

Temperature
Surface Dryness Index

Potential Evapotranspiration

SAR Backscatter

-
Disabk Crop Cutting Experiments i.gMODIS - 16 Day Max NDVI [500m]
MODIS - District Level

Weather Forecast (72 Hour) e W p E

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

AWIFS - 15 Day Max NDVI [56m]

Reference

l!.’.& 7 P Data

Visualizati Analysi
Layers AWIFS - 10 Day Max NDVI [56m)] isualization alysis
AWIFS - District Level |
Data AWIFS - Village Level (Gujarat) Thene (TN Oc (CHSSEETIETETIETTMIND Stov 0t Lajer @) Yearovervear ot @) Ao+ EEIEEID) €D @ @ €D

AWIES - Taluka Level eot+8) ZEEID €D © @ €D

Sentinel2 - 5 Day Max NDVI [10m]

visualization and
data analytics

Sentinel2 - 10 Day Max NDV1 [10m]

b ot h PROBA - 10 Day Max NDVI [330m]

e https://vedas.sac.gov.in/vstatic/vegetation _mo
LISS IV - Daily NDVI [5m] nitoring/index.html

MODIS - 16 Day NDWI Compaosite [500m] 15
IAWIFS - 15 Day Max NDVI [56m]
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Mobile Based Data
Collection
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Hydrological Science and Applications mé‘
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Bhoonidhi (ISRO’s Open Data Access) -

| National Remote Sensing Centre, ISRO
2 1. Bhoonidhi s - nrsc

ISRO's Open Data Access 6 Iiua 22 vaH

Search-Criteria JREE (o1 B[R0 1

Satellite based data search

LandSat-8 v OLI+TIRS v

12 November 2020 = 12 December 2020 & j

Product Standard v E‘r\\

S 4

Cloud — 1" \§
(100%) J

Area of Interest
Location

Polygon
Shapefile

Browsers supported: Firefox 60+, Chrome 78+, Edge 18+, Opera 64+

Satellite Data Availability

Satellite Sensors

LANDSAT-8 OLI+TIRS - Georeferenced Terrain Corrected Products httpSZ//bhOOﬂidhi.anC.gOV.in/bhOOHi
dhi/index.html

SENTINEL-1A& 1B Interferometric Wide Swath (IW) - VV+VH pol, L1-GRD

SENTINEL-2A& 2B  MSI - Level 1C, Level 2A

OCEANSET/A8/20200CM - GAC - Georeferenced Terrain Corrected Products 18




Sentinel 1: Composed of a constellation of two satellites, Sentinel-
1A and Sentinel-1B,

* (C-Band Synthetic Aperture Radar (SAR) data

e Spatial resolution of down to 5 m and a swath of up to 400 km
e 12-day repeat cycle

Applications of the data collected via the Sentinel-1 mission:

v’ sea and land monitoring (ex. Crop map detection, mapping of water
spread area

v" emergency response due to environmental disasters
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Detection of crop map Detection of water spread area
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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)
2202.4 175 20

12/18/2020 20



Applications: . izrm
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

DN N NN

Flood mapping & management

I PADDY VEGITATIVE GROWTH
7] PADDY TRANSPLNT
IRRIGATED DRY
I 51-SEASONAL
I AnNUAL

Crop map detection based on
Sentinel 2 data
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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 0.43-0.45 30
Operational Band 2 - Blue 0.45-0.51 30
Land Imager Band 3 - Green 0.53 - 0.59 30
(OLl) Band 4 - Red 0.64 - 0.67 30
Th‘;’:gal Band 5 - Near Infrared (NIR) 0.85 - 0.88 30
liifrared Band 6 - SWIR 1 1.57 - 1.65 30
Sensor Band 7 - SWIR s 2.11-2.29 30
(TIRS) Band 8 - Panchromatic 0.50 - 0.68 15
Band 9 - Cirrus 1.36 - 1.38 30
Launched B34 10 - Thermal Infrared
February 11, 2013 (TIRS) 1 10.60 - 11.19 100
Band 11 - Thermal Infrared
(TIRS) 2 11.50 - 12.51 100

12/18/2020
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Tracking Agricultural Water Use From Space o A=~
Predicting Water Demand iizrg

Landsat8 experimental AET 20190313, mm/day

False Color Composite image

r nrsc

Landsat 8 FCC image for part of

Hyderabad Landsat 8 based Field level actual

evapotranspiration
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Satellj

LANDS

SENTIR
SENTIR

OCEAN

Login

Username
H pol, L1-GRD
Password
rrected Products
New User Forgot Password

Bhoonidhi s

ISRO's Open Data Access

acted Products

Browsers supported: Firefox 60+, Chrome 78+, Edge 18+, Opera 644

Home Bhoonidhi

12/18/2020

Help

Terms and Conditions

llear Danmictratian

https://bhoonidhi.nrsc.gov.in/bhoonidhi/index.html
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Thank you for kind
attention

Image Courtesy : https://appliedsciences.nasa.gov/what-we-do/water-resource
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