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EARTH OBSERVATION SYSTEMS

»Natural Resources Inventory, analysis and Monitoring
»Towards Meeting Sustainable Development Goals
»Disaster Management Support

»Governance, Planning, Monitoring and Decision Support....etc



Wasteland

IRS Data
Ground water

Forest &

Land Use Land

Snow Cover
/Glacier

NR Census Themes

SOIL
GROUND WATER

BIODIVERSITY

BHOOSAMPADA




GEOSPATIAL TOOLS IN THE ASSESSMENT OF ES

Ecosystem services are produced by organisms (Ecosystem Service
Providers ) & their activities (Ecological processes and functions) which

are invariably related to the physical environment — Ecosystem

There are several drivers of change affecting the ecosystems, ecological

processes, organisms and hence the ecosystem services

Mapping of the ESPs, habitats, ecosystem, landscape, watershed based on

bio-physical variables

Monitoring at various spatial and temporal resolutions — tracing the

drivers of change



S®LAND COVER INVENTORY USING SATELLITE DATA
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EO APPLICATIONS

Resources assessment
Information products

Agricultural drought vulnerability
Crop intensification and insurance
Decision Support Systems for crops

National Level LULC mapping at 1:250K &
1:50K and Land Degradation mapping at
1:50K

Soil Health Cards

AMRUT at 1:4,000 scale geospatial
database for 500 cities

Creation of 1:50K scale geospatial database
for NCR regional Plan -2021: and change
analysis

Forest monitoring: Actionable alerts on
annual forest loss locations

Forest Fire: Near real time forest fire alerts

Natural Disasters - Monitoring/ Damage
Assessment
National Database - NDEM

Mineral exploration & Geo-environment
Hydrogeology

Hydrologic modeling & services
Customised BHUVAN applications

Expansion and management of Horticulture
crops
Inventory & evaluation of high value crops

Monitoring and Evaluation of Watersheds
using Geospatial Techs.

GIS Implementation of Mahatma Gandhi
NREGA ASSETS

Housing for all PMAY (Urban) : Monitoring
beneficiary house construction through geo-
tagging

Geospatial technology for GAIL pipeline
monitoring and surveillance

Carbon Cycle Studies:

* VCP : Vegetation Carbon Pool

* SVF : Soil & Vegetation — Atmosphere Fluxes
— Flux Towers, RS-based modelling

International Charter on Space & Major
Disasters, SPIDER, Sentinel Asia, ...
Capacity Building on DMS Training Prog

Geohazards & Geodynamics




LAND USE MAPPING SYSTEM

LEVEL SCALE DATA SOURCE | FREQUENCY |METHOD

1.National 1:500,000 Medium annually Digital
Resolution (56 m) classification
Satellite data

2.State 1:250,000 Medium Once in five Digital
Resolution (24 m) years classification
Satellite data

2.District 1:50,000 Medium Once in five On-screen
Resolution (24 m) years interpretation
Satellite data

3. Village 1:10,000 High resolution Once in eight ~ On-screen
satellite data (2.5  years interpretation
m)

4. Cadastral ??  1:5,000 Very High Once in 3 years On-screen
resolution satellite in LUZ only interpretation
data

(<1 m) / cadstre



Land use and Land cover Mapping

Annual Basis

1:250,000 mapping using
AWiFS data

Digital Classification Approach
Eight Cycles Completed from 2004

gt

| |

Five yearly Basis

v

1:50,000 mapping using
IRS LISS IIl data

Visual Interpretation
200506 as base year

2005- 06 / 2011-2012
Change Assessment through
Updation of vector layers

v

1:25,000 mapping using
IRS LISS IV data

Visual Interpretation
Of major areas of
change

Minimum of 50 sites
Representative of major
ecosystems



Land Cover and Land Use Change Research

Multi SENSOR
Systems
Automated )
Semi automated Extensive
1 GROUND Database
Visual methods

Geospatial & .
Process MODELS Nat l USSEF:,tz::quen
Information Systems ationa y

Regional
Local D’base

Different

Temporal
scales

Socio Economic Imperatives Ecological Imperatives
NNRMS IGBP
Food Water Habitat Carbon &  Biodiversity Atmospheric

Security Security  Conservation Hydrology Change Studies



L U L C Databases & Application

SPOT
WIFS

National Database

Phenological Natural
formations

Biome level
Classification

Broad land use
1:1M

1998/2000

IRS
AWIFS

National Database

Phenological Natural
formations

Cropping Patterns
Surface water,
Land use

1:250K

2004,'05,'06,'07

Annvual Product

LULC Planning and monitoring
Carbon & Trace Gas Inventory
Biodiversity Change,Disaters
River Basin Land cover Dynamics

IRS
LISS 111

National Database

NR Census (6themes)
Phenological &

Composition
formations

Detailed Land
-use database

1:50 k

MARCH 09

Five year product

Integrated LU Mgt.
Biodiversity Change
Affor/Reforestation

IRS
LIV / CARTO

Database for
Hotspots, NUIS

Composition/
speices level

Topography
Micro level L Use

>1:25 k

Case/Need
Based Specific

Urban Planning,CDMs
Affor/Reforestation
Biodiv. Conservation



LULC 2007-08
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All interim Kharif and integrated LULC assessments were completed as per the
schedule and reports were submitted by 31st December of each year



NRC-NATIONAL LAND USE AND LAND COVER MAPPING USING
MULTITEMPORAL AWIFS DATA

*End of season of assessment of Kharif, rabi and integrated LULC at the end of yr

*13ycles completed.

* Temporal analysis carried out to find consistently cropped and fallow areas

N

10t cycle (2013-14)
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B Built-up

[ Kharif

1 Rabi YEAR

I Zaid

53 Double /Triple crop 2004-05

L1 Fallow 2 -

[ Plantation 005-06

BN Evergreen forest 2006-07

BN Deciduous forest

0 Degraded forest 2007-08

B Mangroves

[ Grasslands 2008-09

[ 1 Wastelands 2009-10

B Gullied/ravines

[ Scrubland 2010-11

I Water bodies

1 Snow 201112

I Shifting cultivation

1 Rann 2012-13
2013-14

NET SOWN
AREA (Mha)

140.8
144.0
143.7
139.7
145.0
143.9
149.3
149.0
148.2
148.5

Study area: India
Sensor: Resourcesat-1/ 2 AWiFS.

Study duration: 2004-05 to 2018-19 (15 cycles)

data : 132/ 257

No. of requests Served : 275
No. Of Unique Organizations / Users registered for

Volume of the Data provided : ~16.25 GB




NATIONAL LAND USE AND LAND COVER MAPPING USING
MULTITEMPORAL AWIFS DATA

Areas in million ha

- S. No Class name 2014-15 2015-16
A 1 Built-up 9.74 9.74
LULC map of 2015-16 2  Kharif crop 45.29 57.02
s 3 Rabicrop 18.59 15.03
4  Zaid crop 1.54 0.28
5 Double/triple crop 67.68 65.31
6 Current fallow 30.79 28.58
7 Plantation 9.46 9.46
8 Evergreen forest 17.29 17.28
9 Deciduous forest 46.94 46.91
10 Degraded/scrub forest 10.80 10.98
. 11 Littoral swamp 0.44 0.44
— pro * - 12 Grassland 2.39 2.37
— i 13  Shifting cultivation 0.22 0.07
— finy . 14 Wasteland 47.26 44.72
e K 15 Rann 1.63 1.63
=3j::::;;:”"'““ 16 Waterbodies max 9.76 9.77
E;r:?:":.mm 17 Waterbodies min 3.01 2.39
%:::m 18 Snow cover 4.30 5.14
[ waerodies max
—je— Net Sown Area 133.10 137.64
Total Forest cover 75.47 75.61




Indian National Communication to UNFCCC

Remote Sensing based Inputs to Land use, land-use Change and Forestry (LULUCF)

LU/LC - 2009-'10 Integrated with FSI-FC LU/LC - 2012-13 Integrated with FSI-FC

Forest

Forest

mm Agriculture

== Scrub/grassland
Settlements

mm Others

mm Agriculture 7
mm Scrub/grassland
Settlements

mm Others




Statistics and Change in Land Use and
Land Cover — 50K

TOTAL (sq.km)

Level 1

(0)
Class  2005-06 2011-12 Ch:“g /o

TGA

Built Up

Agricultural
Land

Forest
Grazing land
Wastelands
Wetlands

Water bodies

Snow &
others

Grand Total
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Legend
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1:50K Part of Bathinda District
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Land Degradation Assessment using multi temporal satellite data

[ Water Erosion

Wind erosion

[ Water logging

Salinisation /
Alkalisation

[ Acidification
Glacial

B Anthropogenic

Ravines

Satellite data

pe -

Ground photo

Haryana

Utility

»Identification of degraded
lands for improving productivity
»Reclammation  of degraded
lands

»Monitoring of degraded lands
> Prioritization of watersheds
for treatment

»Environmental studies




National Wastelands Mapping
“+ Wasteland mapping 1982-1984 1:1M '

++ Wastelands Inventory on 1:50K: 1986-2000 + 2003-
2004

< Monitoring of Wasteland on 1 : 50K: 2005-2006 &
2008-09

“» Wasteland Change Analysis 2014-2015 - to be
initiated

*+ Methodology
* First 3 cycles created using visual methods using

single season (rabi) data
« 3 and 4" cycles adopting on-screen method and
using 3 season data. Change analysis carried out.
« 5th cycle will be done using web based approach

Users: Ministries — MRD, Power, Agriculture, MoUD
etc., for greening, agriculture, plantation, watershed
development; industrial & infrastructure development
etc.




Water Bodies Information System (WBIS)

» Surface Water bodies dynamics for the entire country derived from multi-sensor
satellite data and hosted on a Web enabled Water Bodies Information System (WBIS)

= Satellite data is processed in Automatic Chain in

Near Real Time
*  Surface Water bodies dynamics is provided
through Water Bodies Information System
atellite data Water Layer (WBIS) and Bhuvan
g@ Yhuvan Water Body Information System (WBIS) w ’1 _ . . . . .
“,: IntilianGeu-PFalfcfrmrifISR? e NatianalnemuteSens‘ir.gcfzmre@ i w,ml [ ] Wsuallsatlon 8 Analytlcs provldedfor at
< +| - - L ' e b |t . . )
N Vie e e ol Individual water body & Region level
N NEESEEN ST | . .
! e = e S = Water Bodies are monitored
| @ . .
| bc® i . Once in 5 Days (for size > 50Ha )
. : Reservoir & 5 . .
| Sugfunding? b Once in a Month (for size > 2 Ha)
| . .‘ .2 > & : ek ! g o
| - o A Once in a Season (for size > 0.25Ha)

v' Surface water bodies information is useful for State & Central
Irrigation Departments for :1) Pre & Post Monsoon scenario (2)
Sustainability Analysis : Inland fisheries (3) Hydrological Drought
Assessment and (4) Surface Storage Quantification




Operational Web-based National Hydrological Modeling System

Input dataset Output Products

+- Surface Runoff
tiers 29 Oct 2016

Hydrological Modeling Framework .

: ' Elevation

+ Variable Infiltration Capacity Hydrological Model o

. Open source; Grid-wise water and energy balance

. Sub-grid heterogeneity of Land cover =

. Soil depth-wise hydrological response P T 7 "B

mmmmmmmmmmmmm

. Vegetation phenological changes Runoff

'4— Surface Soil Moisture
s 29 Oct 2016

. Daily / sub-daily time step

9 min (~16.5km), 3 min (~ 5.5km) Grid-wise data base

+ Geo-spatial data
. Terrain - Topographic, Soil (NBSSLUP), LULC (NRC-250k), LAI,

Albedo v v
. Meteorological - Rainfall, Temperature, ... (IMD & CPC) 3 SOﬂ,x,olfmre
. Hydrological - River discharge, Reservoir Storage/Releases,

GW levels, ...

Temperagurel + Daily Web Products (9 min (~16.5km), 3 min (~ 5.5km)
r Surface Runoff
Soil Moisture

Evapotranspiration

Evapotranspiratior{m )




Actionable Alerts on Annual Forest Loss Locations — Results for 2015

Total Locations
v’ 2013-14=2944
v’ 2014-15=2571

N

*  Loss Lecabons 2013-14
* Loss Locatons 2014-15
[ Procassad Tiles (83)
L Suable Data Not Avaiable (10)
{777 persistent Cloud Cover (10)

Forest Loss Locations (Statewise)
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M Locations 2013-2014 M Locations 2014-2015

Location of loss reported (centroid of polygon); Area of loss is not reported

— =



Monitoring and Evaluation of IWMP Watersheds using Geospatial Technologies

Study Area
* IWMP watersheds in Entire India

User: Dept of Land Resources, Min of Rural Development

Total Micro-watersheds covered : ~75000

Srishti : Web GIS using IRS High Resolution
image base for monitoring and evaluation

Drishti : Android Application for Real time
Field inventory and uploading to server
using Geo-tagged Photo

' Budget : IWMP —Rs 35.03 Cr Duration : 2015-16 t0 2020 [

jl The main cbjectives of the IWMP are to restore the ecological balance by hamessing, conserving and developing degraded natural resource
PO such as soll, vegetative cover and water. The outcomes are prevention of soll run-off, regeneration of natural vegetation, rain water harvestin
P and recharging of the ground water table

Bhuvan IWMP-SRISHTI: Montioring and Evaluation

A Web based GIS application (Geoportal) enabling the monitoring and evaluation of IWMP watersheds, using salellite remote sensing an
sample field data using mobile smart phone applications has been realised. This Geoportal faciitates M&E of all IWMP watersheds for 1
states and 50 special watersheds in 16 states

Salient Features

The geoportal enables image and map display, monitoring tools, summary statistics of all the IWMP waltersheds. The application enables
National, State, District and watershed level access for information and report generation,

Special IWMP Login ast
;. Microwatersheds Citizen
e " T - =)
_} e a Administrator Module | Data Provider Module
v - o
‘:‘ %, .
- »
B
+
T ol
L

QO H.d4m17:39

bhuvan aiéﬁﬁ
Land I

Field Data Collection Development -

Please Wait ... GPS fetching Lat-Lon Soil and Moisture r)
Conservation

Vegetative and N
Engineering ®
Structure
Water Harvesting ®
Structure
Entry Point G
Activity -
Production )
System and ©)
Micro-Enterprises

Drishti

6.3 Lakh Drishti photos
uploaded as on date

.....

950 OFFICIALS OF DIFFERENT STATES TRAINED IN 17 WORKSHOPS




2009 Satellite Image

IWMP II Project Theni Dist.,
Tamilnadu

acation:

devangar polytechnic

Sl.No 100039

apptype: fdc

appsubtype: fdc

FDCprojectname: [WMP

themename: IWMPFDC

profilename: M .
observername: rajathi Feb, 20 1 4 Satelllte Image
org: DWDA/Theni

mobileno: 19003485753

creationtime: [2015-10-6 14:26:54

uuid: 3939d88965acsSbas

deviceid: THN/TWMP -1L

LivelihoodMeasures: Horticulture

StatusOfActivity: Completed

Sl.No 374455
Apptype: fdc
appsubtype: fdc
FDCprojectname: IWMP

themename: IWMPFDC

profilename: CrvilworkSM
‘cbservemame: Balamurugan

lorg: DWDA theni

mobdeno: 9788144483

creatontme: 2016-1-22 15:40:41

uuid: €d8c50b742155354
déviced: bmurugan21878@gmad.con
CrvilWorks: Check Dam

StatusOfactivity: Completed
Devangar polytechnic

Y aratian:



Monitoring of Farm Ponds in Watersheds




,mdm BHUVAN - Indian Geo-Platform of ISRO

—

Applications (200+)

Visualization (23 TB) Maps & OGC
and Free Download ¥
(110 GB) Services (~7000+)
Crowd Sourcing
State Portals (30
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2009 2015 onwards
Visualisation G-Governance Applications

* More than 1 lakh
Registered users

« 36K unique visitors/day
+ 6.38 lakhs free download

26






NATURAL RESOURCES CENSUS PROJECT

Land tion Mapping using IRS LISS-Ill data on 1:50,000 scale

N

LAND DEGRADATION MAP J

Uttar Pradesh cu s oW '

Lt 11 Je
D Process Type-Severity Symbol | Area (ha)
1 Sheet erosion - Slight (1) 228282
2 Sheet erosion - Moderate (2) 540265
3 Sheet erosion - Severe (2) - 127068
4 | Water erosion | Rills (4) 88620
A
5 A Guliies (£) I | 4c0¢e3
8 Ravines - Shallow (8) | 13ee2
7 Ravines - Moderately deep to deep (7) B | 1e0<0s
8 Sheet erosion -Slight (1) NIL
Q Sheet erosion - Moderate (2) NIL
10 Wind 2 Sheet erosion - Severe (3) NIL
1 (8) Stabilized dunes (4) 1 NIL
12 Partially stabilized dunes (5) ] NIL
13 Un-stabilized dunes (8) ] NIL
14| \Waterlogging | Surface ponding - Seasonal (1) Permanent (2) | BRGNS
15 © Subsurface wateriogged (3) == 51114
18 Saline - Slight (1) Moderate (2) /Severe (3) == 174
17 | Salinisation/ | Sedic- Slight (4) Moderate (5) /Severe (6) [ 72410
18 ©) Saline Sodic - Slight (7) Moderate (8) /Severe (2) | IR
19 Rann (10) [ ] NIL
20 | Acidification (E) | Acidic - Moderate (1) / Severe (2) 1] NIL
Frost heaving (1 NIL
21 ial (F) rost heaving (1)
22 Frost Shattering (2) 1] NIL
2 Industrial efiuent affected areas (1) —] NIL
2l T @ Mining and dump areas (2) | ] 4725
25 Brick kiln (2) | oo
28 Mass movement / mass wastage (1) NIL
27 o?:)m Barren rocky / Stony waste (2) | I
2 i Riveri Ingresserc(3) | IO | 24588
INole: Symbol and area statstics are for 1and gegt Y y. Al degr ciasses are shown in Coiour
Location Map
—— District Soundary
—— state Boundary
—— Ralline
—— Major Roads
Outs Scuce Thiee weascn IRS P8 LI dota of 0506 with adecudte fekd chedks and chemical asalyes
Partner Institution(s) Enrichment Coordinatgon
RS, 4, Kaloas Roag, Denrasun Nagcnal Bureau of Soll Qurvey 201 anc Lang Resources Assessment
Remote Sensing Applicasen Centre ‘anc Land use Planning (ICAR), Owvisicn, LRUMG, ROA-A,
U=ar Prasesh AMaravat Road. Nagpur Natons! Remcte Sensing Centre,
Jarkipuram, Kursi Road Lucknow ISRO, Dept of Space, Govt. of indis
Hycerabad

© national Natural Recources Management 2ystem, ISRO, 2012



Wasteland to solar power generation,
Charanka solar park Radhanpur,

one among 44 such projects in Gujarat State

Path/ Row : 91/55

23954' 35" N
71912' 04" E

IRS LISS III (05-06)
IRS LISS III (11-12)
IRS LISS III (15-16)




GIS Implementation of Mahatma Gandhi NREGA Assets

Web Portal

Mobile App

egls ration z:};ncmm:“? il

DemoPanchayatCHANDIGARH +

: ®

<=

State GIS Nodal Officer S

' MGNREGA Spatial Enumerator @
District GIS Nodal Officer

4 MGNREGA Spatial Enumerator

’GISAsse’rSupervisor(Block) \ g MGNREGA Spatial Enumerator

Software
Maintenance Activity

FDCapp - Bhuvan AGNREGA 1.2

EG [ bhuvar _ © National Rem.” ensing Centre / ISRO - 2016 nrsc
1. 9% Bhuvan-MGNREGA 3
g & Step-1: Click on “Change

mﬂ-nné:f’lmmxma! ISRO Ministry of Rural Development Welcome User Login

Step-2

Gram Panchayat”

Q B35 Bl 1% BB 7:40 pm -] @ [3:51 %1 32% B 10:00pm

State Name

Geo - MGNREGA Mobile app
Select the State

Download
Register Assets

<)

Update
Asset Info

curacy: 699.0 m

R

O
=
b A2, o P ®

Change
Geam Panchayst Home

3 @ i
Send hd Save
Manage

= Software
‘ @ (] ! Maintenance Activity

Refresh Exit Profile Help

FDCapp - Bhuvan MGNREGA 1.2
© National Remote Sensing Centr. / ISRO - 2016 nrsc © National Remote S

I Discussion Forum | Send Mail Contact us | Disclaimer I

bhuvan_neega vlask & show il downloads., %



Solution
Implemented
for Governance

Visualisation
across geography

Geotags across States under GeoMGNREGA Reports at different level of administration
are prepared for monitoring geotagging
A PR ——— activity

N e s s s e
THANGAV,

Panchayat wise MSE Registration Status

T, ————————_ " Report of Pushprajgarh, Anuppur, MP
e, i !
NADA RADE T 545 xancanpun -
Ly L
RAASTHAN ey & 1y KEKARIYA
GIRARI
e ———— e ——
ORISSA I s 200 mﬂm —_—
L ——— T BADI TUMMI
COMATTISGARH St 397 HARRATOLA(BARS)

BODA
DAMEHADI
 o— KARONDATOLA

MANARASHTRA. s 379487

AN —

Geotagge § 2.09 Cr

TRAURA. S 248586
GuMRAT S 201256
IAMMA AND EASHMIR S 170401
HMACHAL PRADESH B 14090
s B 15300 d 2 0 4 C r
Assa 85165 .
FuNAE B gg3p
HARYANA § 54546

MEGKAYA § 30069

Statewise Geotags
o s ===== &

mzora | ggem

Moderate § 1.81 Cr

HAGALAND | gag7

ARUNACHAL PRADESH | 3935

ot s Panchayat level
e d § 0.24 Cr

Geotags collected in field are validated and accepted as correct by Block level officer using Bhuvan interface




71" National Rural Drinking Water Programme

suil |isFa
(RAJIV GANDHI NATIONAL DRINKING WATER MISSION)

* Groundwater prospect in 1:50,000 scale map full India Completed
* Groundwater quality mapping is under progress, out of 29 states 5 states completed, other

are in advance stage

GROUNDWATER PROSPECT MAP
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