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NSDI PROGRAM - NESD

Generation High-resolution National Foundation Spatial

Data (NFSD) --as a set of reference spatial datasets

tfor the GP/Village/Ward level development planning and

scheme implementation.

Dr.Debaqijit Mishra, Scientist/Project Coordinator, ORSAC

“Coordinated Preparation of High-Resolution National Foundation Spatial REFG (NFSD) for Gram-Panchayat and Ward Level Mapping”



The 73" and 74"
Constitution Amendments for rural and urban areas

Constitution mandates preparation of plans for
ECONOMIC DEVELOPMENT
AND SOCIAL JUSTICE

By Panchayati

| ituti Bodies
Raj Institutions __— A :
(Article 2436) L/ Consolidation < (Article 243w)

Activities for of Activities for
RURAL AREAS Rural & Urban Plans URBAN AREAS
(29) (18)

Schemes-

Centrally Sponsored Schemes-
Flagship schemes,
Bharat Nirman & others

State sponsored schemes

ientist/Project Coordinator, ORSAC

By Urban Local

Constitutional mandate to generate data at
local level for development planning and

scheme implementation

THINGS-TO-DO LIST
FOR GRAM PANCHAYATS

# Provide drinking
water

o Individual tollets
o Rural roads

» Burial ngUﬂdS
» Animal shefters

centres

o Self-employment
facilities

= Public libraries
» Village tank/lake

Enabling
Electronics

; e-Panchayat
Capacity
Building Rublic Service;
Entertainme 3
And informai o)

Information
Services

System

{
2
tE

L R
Tracking of
S (Village Development S
| funds .

e-Governance & Rural Prosperity through PRIs

“Coordinated Preparation of High-Resolution National Foundation Spatial’'Data (NFSD) for Gram-Panchayat and Ward Level Mapping”

Why at GP/Village & Plot Level ?

nowledge based
Decision support

Empowerment

of Citizens

Strong
Database
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Spatial, Participatory, Integrated
Decentralized Planning

GP/municip
ward level
base data

. sets

Need for single window of all datasets in spatial format to PRIs & stake holders

Resource &
Planning
maps from
RS data &
GPS data

Census,
Line dept.
data, IMD,
Env. data &
BES data

Stake
holders
data
Scheme
data

NFSDI-EMPOWERING
THE DECISION MAKERS
& CITIZENS

Data sets
to be uploaded in the State

Spatial Data Infrastructure
and

will be shared to all the
departments of government as
web-services

(wms, wfs & wcs etfc.)

depending on CIppIICCIflon
reqmre menis. -

.
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DATA REQUIREMENT AT

GP/VILLAGE LEVEL
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'Land use data |
‘0 Extent of land under forest,
Cultivation, water use and i

' Soil, Physiography,
Surface & Groundwater
,  Biomass & Slope etc.

built-up structures etc.
d Extent of Govi. and Panchayat
[elgle |
Q Totfalirrigated areq, Unirfigated | po-mme

Topographic data
' DSM/ DTM/Slope etc.

cultivation Contour, Spot heights,

Qd Area under green/heritage/ geo-coordinates
conservation zone R SR —

______________________________________________________

Dr.Debaqijit Mishra, Scientist/Project Coordinator, ORSAC

areqa, Culturable waste and
area not available for

Dr.Debaijit Mishra, Scientist/Project Coordinator, ORSAC



DATA REQUIREMENT AT

1.Census, Infrastructure, Scheme, GP/\/| | LAGE LEVEL

Planning and Development data

*Banking facilities (Number, range, type &

|
. * House hold data (Area, Number, size etc.)
: schemes)

i ® Population (Type, local enumeration)

i |
| |
: |
g()i « Occupational data i *Co-operative & Credit societies i
Q| | " i . |
Ol Education facilities (Number, infrastructure, | Number-of SHGs . |
g1 attendance, Midday meals, distance) | Recreational and cultural facilities i
51 * Medical facilities (tType, Distance, Specialty, | | (Sports/(.:inlema/Stadia) _ i
§: infrastructure, welfare schemes) : } *Television connections (HH connected) |
gi « Drinking water facilities (households covered, Tap, | i eDistance to nearest town i
o :
j§: weII,.tank,TW, open source) . : i Power Supply i
21+ River water, Canals, Lakes & Spring . 1 sNumber of business connections (rice i
' . |
§i » Post, telegraph and telephone facilities i imiIIs,rourmiIIs,shops,etc) i
. : . . |
£+ Approach to villages (vetal, cC, BT, Mud, earthen) | ! «Number of community establishments |
= . . agu, s i | . .
é: « Communication facilities (us, train, waterway-- | ! s[ncome and expenditure of the village i
81 type & frequency) | D]
| :
21+« MSME Data |

N _

2.Central and State sponsored scheme data

Dr.Debaqijit Mishra, Scientist/Project Coordinator, ORSAC



~
LOCAL LEVEL DATA
— . I ~ COLLECTION METHODS

i  Participatory resource & CPR

Imapping

GNSS &
Positioning

. Satellite Remote Sensing

Aerial Mapping
Earth

Observation UAVs /Drone

' 0 Panchayat record/ Tehasil/ BES data

EI Third party survey

EI Data collection through RS data &
fleld support services

| EI Mobile/LBS services

Scanning

Dr.Debqijit Mishro, ScienﬁsT/ProjecT Coord'nofor ORSAC

Dr.Debaqijit Mishra, Scientist/Project Coordinator, ORSAC



= EO technology. 1) TECHNOLOGI

= reTs

Dr.Debaijit Mishra, Scientist/Project Coordinator, ORSAC

ES FOR VILLAGE LEVEL DATABASE CREATION

REMOTE SENSING

Data Capture - Today’s Technologies for fast, efficient Data Capture

for spatial data « One point

acquisition and
information generation

* Millions of points
o

Geospatial technology
for spatial & statistical data integration, : e ‘
analysis, frend analysis and modeling. ~ fnovny \\" R L

-it‘" " II
=)
% ‘

VAV - Data Capture ' X

Terrestrial - Laser Scanhing

* Space/Airborne Based

»

N

Aircraft-based

for topographic, spatial and attribute data acquisition.

]
/"
\

Satellite Remote sensing

ICT tech n0logy (Web services, Data analytics,

Cloud, Bigdata, 1oT) ot s M

T

W

for database development, data dissemination, data ‘
mining, interoperability and production.

Dr.Debaqijit Mishra, Scientist/Project Coordinator, ORSAC



e ERING THE CITIZENS: DATA & <
ENABLING ENVIRONMENT

Earth observation plays a key role in community driven management and

acquires special importance in the context of decentralized planning.

Observations of the Earth system constitute critical input for advance
understanding towards local planning by providing ,

and of natural or manmade phenomena.

Dr.Debaijit Mishra, Scientist/Project Coordinator, ORSAC
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e — ERING THE CITIZENS: DATA & ‘\
ENABLING ENVIRONMENT

- Earth Observation and Spatial Planning

* The synopfic view provided by satellite imagery
 for quick and reliable mapping

. I(\j/\oni’roring --natural resources & Geo-environment both in space and time
omain.

RS & GIS technologies -- creating various resource information layers
along with regular updates.

« The illustration through GIS is an innovative approach for planning process and
strategy for

« economic development,
« disaster management and
 human welfare

Dr.Debqijit Mishra, Scientist/Project Coordinator, ORSAC



RS BASED DATA CAPTURING

Satellite services global growth ($ bn)

2014 2015 2016 2017 _ 2018
‘m-n

Earth
observation

Small Satellites launched 2000-2017)

Broader impact
of satellite
services

Satellite
services

CubeSats
Nanosatellites and Small Satellites
- A” Other Sma” Sate”ltes High-Definition Maps, Imaging and Videography
| “Cube sat”: “kit” (standardized HE
{ —almost all commercial (not go Increased Modulrity
{ » 55 Cubesats launched 2016
H . Development in Mobile Power Technolos
. launched from International S . -
. * 45 Cubesats commercial (all for earth observation)

200 2001 2002 2003 2004 2005 2006 2007 2008 2000 2010 2011 2012 2013 2014 2015

Source: Bryce Space & Tech, annual “State of the Satellite Industry” reports, 2015, 2016, 2017

Alternative solution
Enhancing solution @ G155 and positioning @ GIS/spatial analytics © Earth observation @ 3 Scanning

Enabling solution

Dr.Debaqijit Mishra, Scientist/Project Coordinator, ORSAC
State of Space Agency Report 2017
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Level of feature Level of planning

Level of detail

of place

| recognition

WHAT IS HR RS DAT A&

State/District Level I:> GP/Village/Plot
Dataset Level Dataset

Feature display — fom Feature display

Fixel size
Pixel size

Covering a wide area Covering a small area

Less detail More detail
1970s 1980s-1990s 2000s-Onwards

Pixel size 8080 m, Pixel size from 3030 m to 10*10 m, Pixel size from 5*5 m to 0.5°0.5 m,
e.g., Landsat - MSS e.g., Landsat — TM and SPOT-1, 2, and 3 e.g., SPOT-5, IKONOS and Quickbird




== ~ WHATIS HR RS DATA

PIXEL SIZE COMPARISONS

Resourcesat 1 & II LANDSAT
Worldview . MSS Sensor

In T T " T T T T | T T
m
30cm

—

Village/Plot {

Pixel Size
(Spatial Resolution)

City/Town District State Dataset

Low
Resolution

o '" — “ Municipality ~ Block/Tehesil

Dr.Debaqijit Mishra, Scientist/Project Coordinator, ORSAC

Resolution



DATA USE IN O

s+ Indian satellites

‘-nr,! ] for planning activities at
o\ i? Country, State, Block, Gram-
I Panchayat, Village, Micro

“ watershed, Plot level
| mformation generation

i Cartosat Data UNDER USE FOR DIGITAL

| &ll DATABASE GENERATION OF URBAN AREAS,
| gl WATERSHED., VILLAGE LEVEL MAPS

* P b Y W i S 3 '

EAERgeR sl AT g USED FOR ‘ODISHA SAMPAD’ CREATION

: “’:Mmhm. o L P
”

+1:50K SCALES

*DETAILED RESOURCES i 7 /¥ T |

oEVERYS DAYS IMAGING A AR USED FOR DIGITAL DATABASE GENERATION OF
= y TOWNS, CADASTRAL & MINES SURVEY

+1:12500 SCALES M ! 1

pistrict-level 'LARGE SCALE MAPPING [l ‘LOCAL AREA IMAGING

pplications

Block-level < *STEREQ CAPABILITY Town-level

icati lication
applications applications

Dr.Debqijit Mishra, Scientist/Project Coordinator, ORSAC




— — STRAL SCALE BASE DATA CAPTURE FROM \l
6 %E&%%ﬁf;ﬂﬁﬁﬂﬁéw and Data Portal H R O RT H O I M AG E
o LAND DAT PORTAL OF GA DEPARTMENT, GOV OF ODISHA WELCOM

. ' DGPS BASED COORDINATE
Sl SOY TN e o ik > ' COLLECTION/ CONTROL
s O/ OGN ONGE = 7. . NETWORK ESTABLISHMENT

MOUZA b3 Wi ol \ 7 VILLAGE_NAME: BAPUJINAGAR-51 £ |_ _________________________________________________________________ .
BAPUJINAGAR v Sl ORI AL Y 7 Sl ORSAC LU CODE: 1113
N/ B LOC_NAME:
8 PAR_TYPE: PA
N RSAC LU Project Housing/Housing
§ DESCRIPTION:
LOTNO: 342

GA PLOTS MAP

....................................................................

GEOREFERENCING OF i
CADASTRAL MAP/PLOT

' CADASTRAL SCALE BASE |
GEOREFERENCED CADASTRAL ' FOR THEMATIC LAYER

MAP DATABASE OF ENTIRE  CREATION
STATE IS CREATED AND USED S i
FOR PLANNING PURPOSES | GIS DATABASE CREATION |

NLRMP CADASTRAL RESURVEY MAPS —REVENUE MEASUREMENT Dr.Debaqijit Mishra, Scientist/Project Coordinator, ORSAC

« 0 P BMABE OB M G Ee e |




Worldview 0.5 m-PAN

Worldview 2.5 m-MX

I 5 i ) ND COVER)
L L ANDYSE=

, : 1:2000

ENTIRE STATE GEOREFERENCED CADASTRAL SCALE LANDUSE
MAP IS PREPARED ALONG WITH GEOCDDED POINT DATA LINKING
ON PLOT BASIS

RAL SCALE THME DATA CAPTURE FROM \

HR ORTHOIMAGE

GREEN AREA MAP
S

CADASTRAL GIS DATABASE

GROVES

CROP AEA MAP
m m"\., VAU

l.,.! ",ri

TRANSPORT MAP

| oPEN FOREST
SCRUB D
SCRUB O
FOREST PLANTATION
I sTRIP PLANTATION

B River

POND

CANAL
CANAL

I anks

SWAMPY

LAND WITH SCRUB
WATER LOGGED s
MARSHY SWAMPY

| cCONSTRUCTION

SOIL MAP

EMBANKMENT
Wl

GROUNDWATER MAP

L T /‘

| DIARY / POULTRY FARM

PLAY GROUND
SCHoOL
TEMPLE
| HIGH TENSE
77 smAasHAN
I vAJOR ROAD

I METAL ROAD
B FooT PATH

[ | ViLLAGE SETT
[ | SCATTERED HOUSE
GRAZING
] OTHERS VACANT
RECLAIMED LAND
CROP LAND
| DOUBLE CROP

[

Dr.Debaijit Mishra, Scientist/Project Coordinator, ORSAC

LAND KISAM MAP

= O L
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BAGAYATA
| BAGAYATAE
BAJEPHASA

[ | B

I oEBASTHAL
I GHARABARE
I GHARABARI
7///// GOCHARA
. GRAMYAJA
HU DA
B /ALASHAYA
KENALA

NAYANAYOR

Il FARrBATAD

* .| PATITA

PRADHANA

B RASTA

SHAKHA CH

|j SHARADAT
|:| CHAKA AREA

1 SHMASHANA
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= LANDUSE/ LANDCOVER MAP
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PREPARATION OF 59 TOWNS

1: 4000 SCALE URBAN LANDUSE MAP

RAL SCALE THME DATA CAPTURE FROM \

HR ORTHOIMAGE

ODISHA LAND BANK - GOUDACHHELI CLUSTER
GOUDACHHELI VILLAGE, BANKI TAHASIL, CUTTACK DISTRICT

owra porvo] ARET
AC

608 | 650 3.920[BAGAYATAZ

656 0.420[BAGAYATAZ
58 14850 BAGAYATA-

5 | 659 12.410|PURATANA
12.960[GOCHAR o
7.080|GOCHAR ) 2 4

ortho-images,

High resolution

geo-referenced digital revenue
cadastral datasets, Bhu-lekh RoR
data, satellite derived spatial

datasets and attribute datasets of
industry department are used to
create the Web base repository of
state land bank.

N R T

' CLUSTER -NIRAKARPUR

DIST-NAYAGARH
TAHASIL-RANAPUR
YEAR-1994-95

~

BAYAPALLI NO.39

7 ESHIAPALLI
NO.32

SULIARF

I ARAKHAPALLI NO.35 /

LEGEND CLUSTER AREA 117AC.
CLUSTER AREA O] PLGT O AREA WAC [IGTAM |

KHATA NO-110
PLOT NO
ROAD
WATERBODY
CLUSTER BOUNDARY.
VILLAGE BOUNDARY

et O !

Legend
—— NALA/ STREAM

= ROAD - PUCCA

=== ROAD - KACCHA

Land Bank maps and land schedule
for 532 clusters comprising 124000
Acres has been web-hosted and
the hard copies are provided to
IDCO for submission for alienation
purposes.

Dr.Debaijit Mishra, Scientist/Project Coordinator, ORSAC



e ——— —— RAL SCALE THEME DATA CAPTURE FROM :
DGPS SURVEYED BOUNDARY SUPERIMPOSED OVER ORTHO IMAGE H R O RTH O IMAG E

G ] . o R e T
§ AYACUT & IRRIGATED PLOT MAPPING e

ORTHOIMAGE USE
FOR MINES &
FOREST DIVR,
SURVEY

Govt. of Odisha has recognlzed ORSAC as the
Nodal Agency for the purpose of DGPS
Survey to facilitate digitization and geo-
referencing of mining lease maps. Joint
survey involving Revenue, Forest, Mining &
ORSAC officials are being carried out using
DGPS/ETS and the final survey data are
being validated in the ortho image.

| Ayacut and |rr|gated area data of
DoWR-(Major, Medium, Minor, Creek)
Watershed mission
OLIC- CLIP, Jalanidhi 2
Mega Lift
OAIC (jalanidhi—=1I) & CLIP
Dep’t. Of Horticulture
ST & SC Dept. (ITDA)
Panchayatiraj Dept. (DRDA)

Dr.Debaqijit Mishra, Scientist/Project Coordinator, ORSAC
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10,000 & CUSTOMISATION FOR DP™S

Builtup
Mining
Cropland
Horticulture
Aquaculture
Forest
Mangrove
Grassland
Scrubland
Barren rocky
Wastelands
Snow covered
Waterbodies

Dr.Debaqijit Mishra, Scientist/Project Coordinator, ORSAC

Resourcesat 1 q Cartosat 1/2
B Stereo Data ]

Pucca road
Kuchha road
Road status
National Highway
State Highway
District road
Cart track
Pack track
Footpath
Waterbodies
River / stream
Lake
Pond

Orthorectified
co-registered

Nearly level

Gently sloping

Mod. Sloping
Strong. Sloping
Mod. Steep to steep
sloping

V. steep sloping

Urban
Settlement
Peri-urban

Rural
Settlement
Hamlets
Mixed settlement
Dispersed houses

Prioritized area

Soil Association

Surface texture
Surface stoniness
Depth
Salinity/alaklinity

Soil drainage, Erosion
pH, EC

Water Prospect

Excellent
Good
Moderate
Poor

ISRO-SIS DP DATA FOR ODISHA STATE

Collect

O

Transform

Visualize




D I Ddisha Spatial
Data Infrastructure

HOME  ABOUTOSOI  USERMANUAL  DOWNLOAD MOBRLEAPP.

“ g NNRMS STANDARDS
A NATIONAL STANDARD FOR EO IMAGES,
THEMATIC & CARTOGRAPHIC MAPS,
G5 DATABASES AND SPATIAL OUTPUTS

NNRMS: NR Repository

BB DA e weaton NR Data Base vl
Seiice) || MOEE Ll LS

NRC Master Server 4
:-zsox/ux; = o e : =45 Web =
m"—-znw-:,_ s J e = Goatan T QUIA B 2R
i /* " —

Cadaslvall.l.s / l
O r s \%d \%dr %rl User client'
Upto 1:
Other NNRMS Projects J fo‘: dissemination

NATIONAL NATURAL RESOURCES CENSUS
PROGRAM

Dr.Debaqijit Mishra, Scientist/Project Coordinator, ORSAC



B e
GEOSPATIAL TECHNOLOGY FOR RURAL AND URBAN DEVELOPMENT

LINE DEPARTMENTS GEOSPATIAL PORTAL GEOSPATIAL DATABASE FOR DIFFERENT DEPARTMENTS

PANCHAYATI RAJ DEPT. @ SROSPATALRORTAL TUBEWELL INFORMATION SYSTEM INDIRA AWAS LOCATION

R (S P T D ST

Indira Awas Yojana

Cement concrete Road
Backward Region Grant Fund
Gopabandhu Grameen Yojana
National Rural livelihood
Mission

Rajiv Gandhi Panchayat
Sashaktikaran Abhiyan
MNREGS

8 vews & voares

AGRICULTURE & FOOD SCHOOL AND MASS
PROD. DEPT EDUCATION DEPT

FIACBuilding > Mid Day Meals
Agro Service Centre

De;fartmental Lab. WOMEN & CHILD
Agricultural Farms DEV. DEPT
Dealer Network for Fertilizers,
Pesticides, Seeds » Anganwadi
Commercial Agri Enterprises

HOUSING & URBAN DEV.
DEPT

Water Supply

City Bus Infrastructure
Swerage Project

JICA project

FOOD SUPPLY &
CONSUMER WELFARE. DEPT

FISHERIES & ANIMAL
Paddy Procurement RESOURCES DEPT
Public Distribution

» Brakish Water Shrimp
Farm

RURALDEV. DEPT T
» Rural Works _
> Rural Water Supply » Works
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Thank you

djmishra@yahoo.com
Dr.Debaqijit Mishra, Scientist/Project Coordinator, ORSAC



