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Earth Observation Satellite Infrastructure

LAND & WATER HIGH RESOLUTION OCEAN WEATHER; CLIMATE

RESOURCES2PA CARTOSAZs OCEANSAZ \ INSAT3A/DR

a1t

KALPANA

/l RISATL S
v \ ' MEGHA
, TROPIQUES
SARAL, ScatSat

RISAT2 CARTOSAT o

IMAGING CAPABILITY

to be augmented with CARTOSAT 2/3 series; RESEOURCESA
GISAT, HRSAT, RISARA, OceanSat, NISAR..



w
PALCHERLA WATERSHED NEAR ANANTHAPUR

Application
development Construction

Data CELH «
acquisition S 4

Design

Incremental
iterative
deployment

. i
Requirements | H
User needs

n

Synergy: EO, Communication, Navigatio
tools & GIS
S,
S A Socieeconomic
P security
P
I

w O®O »w L T Y —~ 9 O

&

Ro

A Sustainable

| u development
c =t =

. i A Disaster risk
t 5 reduction

| 4 A Efficient

0 S governance
n

S



Natural

Resources Management

Where is What?

A Digital Elevation Models
A Remote Sensing Data
A Positioning

AField Sensors

A Mobile basedjeotags
AEtc

AFood Securit
AWater Securi
AEnergy Secu
AEnvironment

Quality
Alnfrastrcture
AWeather/Clims

ADisaster Mgt

Why and So What?

A Empirical models
AProcess models
A GIS scenarios
AVisualisation
AHotspots

Sustainable Development Goals




Protocol for Achieving NRM

Rate of creation

Thematic Inference

Structure of Rendition Quality of observation

Institutionalisation
Capacity

Feedback on Use of NR

Future Design




Phase |
Statevise

Assets

[FyR wSazdNDSa X e
Natural A Annual Land use/ Land cover at 1:250,000 =
Resources (13 cycles since 2042b) =
Census A 5yrinterval Land use/ Land cover (1:50,00( -
- 3 cycles since 20086 =
A LandDegradation (1:50,00@) 2 Cycles
A Waste Landnapping and monitoring
(1:50,000); 2 Cycles
Soil Health A GIS Technology support for Soil Health Ca
Repository and Fertilizer blend advisories
Land A LD Neutrality, Predictive Soil Mapping, Soi
Development Carbon, Water Logging, Solar potential sit¢
Largescale A 10,000 scale mapping_and degradation,
Mapping for Ground Water Prospects, Soil resources
Action Plans
wdzNI £ 5S@St 2LIYSYyd X
Rural Assets | A GIS implementation of Mahatma Gandhi Rural
Employment Guarantee AdGEOMGNREQAPMKSY
Watershed A GIS Technology support for systematic online repository
Development | A Postimplementationimpact monitoring(IWMP, NABARD)
A GIS based planning of watershed development schemes

Dynamics of
_and Use/ Land Cover
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LAND USE / COVER MAPPIN@G.:250K SCALE USINGLTITEMPORAL AWIFS DATA

Land Use Land Cover map } Net Sown Year NSAlakhha)
> India - (2016-17) Area in
: 200506 1,274.1(
India !
200607 1,280.9"
200708 1,282.6:
200809 1,308.7(
200910 1,303.41
201011 1,356.1(
201112 1,356.9
Legend )
I Built-up [ Degraded / scrub forest 201213 1,345.4¢
[ | Knarif crop I Littoral swamp 201314
[ rabi crop [ | Grassland 013 1,390.74
I zaid crop I shitting cultivation 201415 1,425.6]
- Double/triple crop :| Wasteland ]
:| Current fallow :| Rann 201516 1,440-9-
I Piantation [] waterbodies max 201617 1,441 4
“ - Evergreen forest - Waterbodies min
5 - Deciduous forest | | Snow cover

Deliverables and Derivative il e CERI: Multi-

temporal Resourcesat

; 1&2 AWIFS Sensordata
Kharif Crop Frequency J| a q
India - (2005-2017) (56 m spatialresolution)
: From2004-05 onwards
AMethodology: Semi -
Automaticapproach

Percentage of NSA under different
kharif crop frequency classes Percentage of NSA under different rabi

crop frequency classes

W 1-4years
ml-q
® 5 - 8years years
u5-8
m9-12years years
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UTILIZATION OF LULC PRODUCT DERIVEARREBV

TheAWIF3.ULQlatais one of the mostsoughtafter dataand usagestatisticsof the datais:

Total number of requests No. of unique users / organizations used Amount of data provided
served : 825 the data : 126 :17.2 GB

LUL@utputis utilised for:

U Identification of areasfor cropintensificationtowards food security.

U Assessmenbf Groundwater draft.

U Databasds usedfor weather forecastingand climate changestudies

U LULGsonethe primary input into Hydrologicalmodels
(Water Resources Assessment-loodForecastingFloodDamageAssessment)

U Usedto mapirrigation intensity undermajor/medium irrigation projects

U Quantification of agricultural abstractions (consumptive use under rd@d and irrigation)

U Quantification of variations in irrigation diversions (temporal and spatial) resulting from rainfall variations
(low, normal, high)

U Quantification of import/export of water (both intra & inter basin scales), naturavapotranspiration
(Green Water)

U  Wildlife Institute of India has used LULC data as an input to model Tigre movement corridors



Land Use / Land Cover Mapping on 1:50,000 scale

India as seen by IRS
Satellite Data
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Natural Resources Censusand Degradation Mapping (1:50K)

SALI ENT FEATURES ¢é. PARTICIPATING ORGANISATIONS : 29
A Mapping and monitoring land degradation (1:50 K) of State Remote Sensing Centres: 24
entire country. ICAR institutions : 1
Academia: 2
A Use of multi-temporal IRS LISS- Il satellite data. ISRO / DOS Centres : 1
Other Institutes : 1
A First CyCIG: 2005-6 ; Second CyC|e: 2015-16 NRSC + regiona| centres

CLASSIFICATION SCHEME

Land degradation processes (8)
Water erosion, Wind erosion, Waterlogging, Salinisation / alkalization, Acidification, Glacial,

Anthropogenic and Others.

Land degradation type (18)

Sheet erosion, Rills, Gullies, Ravines, Stabilized/partially stabilized dunes, Un-stabilized dunes,
Surface ponding, Saline soils, Sodic soils, Saline-sodic soils, Acidic soils, Frost heaving, Frost
shattering, Mining, Brick kiln areas, Industrial effluent affected areas, Mass movement / mass
wastage, Barren rocky/stony waste and Miscellaneous.

Severity classes (5): Slight, Moderate, Severe, Very severe & Extreme.




Land Degradation map of India (2041%)
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S.No Process Code I

Land Degradation Class | symbol| Area ba.

[sheet erosion - Stight

Sheet erosion - Moderate
Shest erosion - Severe

Rills

Gullies

Ravines-Shallow

Ravines-Deep

Al
A2
A3
4 |Water Erosion|Ad
AS
AS
A7
31

|| ssssoag|
|| 1069224

1046331

Wind Erosion

2590597
Partially Stablized Dunes 3610287

Un-Stablized Dunes 407317

C1/C2 |Surface - Seasanal /| 1

Water | ny
ol 8(3

Subsurface waterlogged

132533

Salinisation / |D1-D3 |Saline - Slight/Moderate/Severe

Alkalisation |D4-DE |Sodic - Slight/Moder ste/Severe

13 D7-D3 |Saline Sodic - Slight/Moderste/Sever e
13 D10 Rann 1734701

20 | Acidification |E1/E2 JAcidic — Moderate/Severe

3041473

21 : F1__ |Frostheaving 325129
[22] S [ Jrrostshattering 2558729
23| G1__|industrial effiuent stfected areas
[ 2 |anthropogenic[G2__|Mining and dump areas
25 G3__ [Brick kiln
26 H1__ [Mass movement/ mass wastage 475211
[27 ] Others: Tiiz |marsen rocky / Swny waste 10114507
28 H3__ |Riverinesands/Sea Ingress etc 474355

Note: White colcor In

M3 Ingicates either N apparent degradation or Norma and.

Process wise Land Degradation Total Land Degradation Area:
Area (2015-16) ©21.20 M Lakh Ha. (27.77 %TGA)
W Wabpr Ervnion National Highways -+ Fak Line
W Wind Erosion |- — —State Boundary ... _District Bouncary|
e intemationa Scundary  Cy / Town
W Salinisation
B Acdification District, State Bounaries are 35 per Census 2011
ey Mapping of Land Degradation 3t 1:50000 using
2 LiSS-H data
= Others of 2015-16, fiekd observations and
S0l analytical data
Process wise % TGA of Land Degradation
Process Areain M ha % TGA % LDA
Water Erosion 51.00 15.53 5591
Wind Erosion 1428 435 15.68
Water Logging 182 055 200
Salinisation 848 1.97 7.09
Acdification 304 [1X-<] 333
Glacal 288 0.82 3.18
Anthropogenic 0.85 0.20 072
Others 11.08 3.37 12.13
Total 91.20 27.77 100.00]
Project Exscumon Parmer insuumon(s)
Sofs and Land Resources Assessment Etate Remote Senzing Centres, North Eastem Space
ion, LRUMG, Agpication Cantre. indian inzttute of Remote Senzing,
Remate Cermre, ‘ana Academic insteations.




ACTION PLAN MAP FOR
LAND DEGRADATION NEUTRALITY OF ODI:

- Afforestation

- Afforestation with acid tolerant trees

[ | Attorestation/Gusley plugging

[ Attorestation/Silvipasture

[:l Agroforestry/Silvipasture

B Bench terracing with Stone retaining wall

[ Contour bunding/Contour trenching

B Contour Farming and Avoiding ploughing along siopes
! Contour graded bunds’ Gulley plugging/Soll moisture conservation measwres’
- Contour terracing/ Bench terracing

[: Grass seeding

I Growing acid tolerant trees and sheubs

I Gu'ley plugging/soil moisture conservation measures
[ Land renabilitation and ecosystem restoration

I L5veiing and fieid bunds

- Liming/ Growing acid tolerant crops

- Protected afforestationlandscape restoration

[: Reclamation and Agroforestry

- Reclamation'\growing salt tolerant crops\ providing proper drainage
- Salt tolerant trees and grasses

- Shelter belts / Wind barmers/Trap crops

- Short duration crops In post-rainy season

- Stone retaining walls & Grass seading

[ | Stnct 1egisiation policies

41,250 82500 165,000 Meters I 5.rface and Sub surface drainage

D Surface drainage

Action Plan Map




WATER RESOURCES
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ResourcesaPA LIS§ Il dataAppllicationin Monitoring Land Use / Land Cover and Wastelands

UnderNRcensusproject Resourcesall LISSIl data of 201516 (app. 900sceneshavebeenusedin LandUse
/ LandCoverChangeMappingand WastelandsChangeAnalysison 1:50,000 scale Wastelandsmonitoring is
being done from 200506, 200809 and 201516 for Department of Land ResourcesMinistry of Rural

DevelopmentGovt of India Informationis generatedon 1:50,000scale
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LARGE PLANTATIONS ESTABLISHED

Details: |
Agro climatic zone:
Southern zone |
Distric€adapa

IWMED ,
Micro watershed: |
4C3B7g2a |

____________________________________________________________________________________________________________________________

Details: |
Agro climatic zone:
Southern zone |
Distri¢fadapa

IWMED :
Micro watershed: |
4C3B7g2a '

____________________________________________________________________________________________________________________________



MONITORING OF IWMP WATERSHEDS USING GEOSPATIAL TECHNOLOG

ResourcesaP LISSV data along with carto-l data are employed to monitor the changesin IWMP watersheds of
Departmentof LandResoucescrossthe country. About 8200 suchprojectsare to be monitored over a period of 5 years
About 2000LISSV productsare neededannually for the study. 8200 Projectsbeing monitored in the country and 2500
scenesof Resourcesa? FMx are beingprocuredeveryyearfor the study Monitoring Exampleof Microwatershed
4C4B2M 1D- PrakasamDist, of Andhra Pradeshis shown below:

2014¢ ResouréesapA, 2016~ ResourcesapA -

."i v-r




High Resolution High frequency Data for Monitoring Watershed Management

Monitoring of changes at Watershed level




HIGH RESOLUTION SATELLITE DATA IS REQUIRED FOR

Plot level reclamation of Land Cover Change Hotspots
degraded lands

GramPanchayat
Developmental Plans (GPDP)

Planning of MGNREGA
Activities Rural Connectivity




