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tch Natural Beauties are oiten
disturbed by the Terror of
Landslides




Landslides

Landslide has been a disaster of Bigl Concern.

I 1966 the state lost 3300 IVes and preperties Werti
rupees million wihen' a prolonged monseon| triggeread
landslides in many. places: .

Since then the Landslide has heen disturbing the civil

lives;, public Preperties and: private: properties Infnany/
Way/s:

Seme times the infrastructure prejects are washed
away Wwhile at-completion phases.

The locall governments are finding It teugh ter make
the development activities sustainable and ensure
safety to public from lanadslide hazards.




Characteristics..

Average Slope = 60%
Soll iexture sy Viestly: Cearse LLoamy

Weak Rocks like Chlenite, Phyllite/Sericite
Mestly: Prevail

Average Rainfiall tprto; 3000 min pPer Arnun.

LIes; Al the boarder off Indian and! Eurosian; Plate
and has highrSeismic Ifhareat.

Civilr Censtruction and Ursanization IS rapid te
mMeet the demand off grewing; Pepulation.




The Scope of this Study.

To explore the possibility: ofi GIS basead
Landslide: Vulnerability: Study: and te
MEasure Its accuracy.

o delineate the highly: Vulnerable Area
Withinthe: Study” Area fer iInmplenmentation

off Immediate precautienany measures.

ARl attempt te demoenstiiatie the: technelogy.
driven VulRerability  Assessment as a
replacement: for Conventional Vetheds:

AR attempt te demonstrate the
Importance off spatial data.




Data Used for Stuay

Table 1. List of Data Used in the Study

al. Mo, Name of Thema tic Original Data Source

Layers Map Scale
Flope Dlap 150,000 DE LSOk Topographic Map

Latd Use & Forest Iap |1 50,000 M IC- 5L Databank
freological Map 150,000  freologcaldwvey of India

F oil Map 1250000 MWIC-GLEMEBSSE&LTF

F oad Map 150,000 WIC-GIS Databarnk
Liratnage Wap 150,000 Ligitized fom Topograplac Map

Topographic Map 125000 Fliral IManagemert Diew.
Lepartment, Gowt. of Gikkim.

artoset Pan[mage SmEes [WESA
Vouick Bird [ mage KO cmFes. [Wikimapia
Lardshde Everdshlap  [1:10,000 Ligitized from cartoset! wikimapia
rerified with field survey.




Digital Elevation Model N

1,700 Me

Legend

Flat Land{0-1

1,700




Soil. Maps- Sang Revenue Circle

Sang Revenue Circle
Soil Texture Map ‘? o

[ | Fine-sity
- Coarse-Loamy - Loamy
|:| Fine-Loamy

Sang Revenue Circle
Soil Erosion Map

™

Sang Revenue Circle

™

Soil Depth Map ?

[ Undefined [ peep
- Moderately Deaep - Moderate Shallowr

Sang Revenue Circle
SurfaceTexture Map

|:| Undefined
- Coarse-Loamy




Methodolegy: Flowehart

Contown Digitized from
Toposheet

L 3

Digital Elevato i Model

+

Slope MW ap

Satellite
Innzes:

Cartoset S5

OnckBird

!

Innoe— o- Innose
Fegoistiation

E 3

1. Idemncification of Tigrut
Parmmineters
2 Assicaaveeat of we icshits

Litlnlooical o

Peaolooical Map

Pedological WV ap

A ynindsoa e Bowmwlary W ap
Traspo rta o 1 Netso 13 MW o
Diindnage anwd Viater bhodies nomap
Larwl Use/Laiwl Cover hWMlaps
Major Tlharust Avea WMap

|

Orrerlay Aralysis i GIS
Einvitonineit

!

Avldition of 34 variables({ =1

Clalculadon of Laiwlshde Densicy for 34 vvariables
Calculatdon of Laiwdl Slide Informaadon Value (LSTV),

w

+

Feal Laawl
Slhide Frvent
Mo

Probabibhstic Modehieg awl
FZoradon

!

Verificatioon & Coioparison

1

Fesults A
Amalysis




Calculation of Landslide Information Value
for Polygoens

The LLandslide Infermatien Value for the: jth polygoen was
calculated as:

Wihere WL, W2, Wi are the expert hasead welghts
off the Nith identified parameters

X (W) is the varakle value off lth Valalsle ofi
the W' parameter for Jth pelygen.

LD1j (Wn) Is the LLandslide Density due to Ith
varable ofi Whn' Parameter for the Jth polygen.




Slide 13

N1 18th United Nations Regional Cartograpic Conference 26-29 october 2009
NIC_LAPTOP, 17/10/2009



Classification of Parcels

lo. of Arealsq. | o, of
LSV Polygons km) | Landdides | Vulnerabiity Zones

7810 3900 | 10960 Leadt Vuherat
111.144 woen|  1470%) Moty Vlnerat
) |
) |

145-328 451 (40%) | 10.66(25% ozt Vuneral
ATROCIO0% ) | 36.27 1 00%




Production off Zenation Majp

Study Area-Sang Revenue Circle
Landslide Zonation Map

Leastwulnerahle Zone
- Moderately vulnerable Zone

1,500 dMeters
- Most Wulnerable Zone

Study Area-Sang Revenue Circle ‘N\

Landslide Inventory Map

Legend

[ | Biock siide

|:| Creep

- Debris Fall

- Debris Flow

I Cehris Flow & Slide

- Debris Slide ) 5 1,500 Meters

||:| vilboundary




Bar Chart with Statistics

Bar Chart Showing Area Falling in Diffferent
Vulnerability Zones

. I

Least Vulnerable Moderately Vulnerable Most Vulnerable

Bar Char Showing No of Landslides in Different
Vulnerability Zones

No of Landslides

S l

Least Vulnerable Moderately Vulnerable Most Vulnerable




The Study Concludes

Geographical Infermatien System;Is Very.
Usefitliinrassessing the vulnerability to
landsliae hazards:

USing GIS accurate prediction off landslides
IS poessikle using Righly:aceclraie: spatial
data.

Fhe method of th-varate appreach Is
Simple and gives ameund 70%:-60%
ACCUracy/ In assessing the landslide
Vulneraliiy.

Fhe application: off GISTwillfger a long way
N making oulr develepment activities
sustainanle.




« Base frame work
data

s Surveying

s Satellite Images .
s Wasteland
Mapping ’

* Facilitator

e Integrator

» Standardization

« Dissemination-
Enterprise

s FSI- Forest Cover

s SLUSI- Soll

s CGWB-Ground
Water

s RGI- Census
2001

e Educational

Survey
s Health Survey
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> Geo Server

Oracle / SQL

Image Web Server
(License roquired)

NON-SPATIAL
DATA

A 4




Data Sharing / Access

-
& [&/ Thick Client —
| open
“"\)"_/ b




Administrative Boundary Database

Mapping of 6,338,387 Villages of

India With other administrative units

lInked with Census 2001,

EErmS core data for e-geVvernance

applications.

Soclo-economic Indicators and

Demoegraphic Studies.

\erification, update, rolllout plan In

Progress




- Web based Dissemination System with GIS

functions like navigation, query, analysis , print.

-2 -QRAREII BD-S-HE80
S NIC GIS WEBSERVER

NEEREOCEREE
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Cogyrigh {C) Nadosl Ifamaics Carie

DECADAL DECADAL | SEX | SEX |FOPULATION | FOFULATION TOTAL
GROWTH | GROWTH |RATIO RATIO DENSITY DENSITY FOPULATION
(81-91) (91-01]  |(1991) (2001) (1931) (2001) 0-5)

[Rec STATE |DISTRICT | DISTRICT TOTAL FEMALE
| CODE | CODE NAME |FOPULATION |FOFULATION |FOFPULATION

;31 23 4z Mandla |593202 446457 447421 24.17 14.66 g0 1002 124 154 155065

L




Web GIS for Village Level Mapping of
Demography and Amenities

) http:Hgis. i in - Cemsus Maps - Microsed Intesnet Explorer

Mapping of Demography and Amenities 3
R Remote Sensing & GIS - National Informatics Centre. S

G2C Application

Mapping of Demography and Amenitie
& Sensing & GIS - National Informatics Centre

Villagrwise Sex Ratin

e
Data ho
o
970

[ 571 - 1458
—

Average 71
Minemam 0

Mauimum 5000




Thematic Atlas for the STATE ATLAS - ANDHRA PRADESH
entire Country

National GIS Project

NDEX MAP




Road Network

[ CIEIEEIEE] =
LEREIEEEE

Help




Raster Data Services

Countrywide mosaic of Topo-maps

Countrywide mosaic of Satellite images of various
resolution upto 5m.

Quick Bird (60 Cm) images for disctrict Head
Quarters.

Image Classification and Infrastructure Mapping

fle Edit Yiew Favortes Took Help
4 S0 @ National GIS - Map Viewer
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Dissemination using Enterprise GIS Architecture

Planning of mobile services across the country.

Emergency Planning and Response system
Watershed Management System
Value Added services for operational MIS services.

GIS based Election Management




GIS BASED EMERGENCY PLANNING & RESPONSE SYSTEM
FOR MAJOR HAZARDOUS INDUSTRIES

Offsite emergency
planning tool
developed using
Map Objects.

Chemicals modeling
using ARCHIE/

ALOHA integrated
with MO. Over 2000
footprints
generated.

Implemented in 40
districts &
hazardous
Industries.

Response Inf. data

H GIS Based Emergency Planning And Response System--[District:ernakulam] - [Map 1]
Zo File Yiew Layer Measure Selection Search Display Scenario Query Zone Database User Help

¥ TRAVEL_TIME 3206F CRAWI_AMMNC
[

W TORIC_3205F CRAWI_AMMMNOTOKTF

E FootPiints
Confidence Lines

I~ CENSUS VILLAGES
L

¥ VULNERABLE LOCATIONS

¥

I RAILWAY LINE [FEATMAME)

A RAILWAY_LINE

I™ ROAD [FEATMAME]

A METALLED OTHERS
A UNMETALLED

A MATIONAL HIGHWAY

¥ POLICE STATIONS

-

¥ INDUSTRIES

¥ HOSFITALS
+

Iw DISTRICT HEADOUARTER

I~ DRAINAGE [FEATNAME)

Damage Distance [Meter]

Masimum arrval bme [Sec) BREE 67

Mawrnum anrval tme [Min] 111.11

One Centimeter = 0,86 Km
7 3 4

¥:1364730.30 ¥:915366.88
Km 1

Ministry of Environment & Forests
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Value Addition to MIS

Agricultural
Marketing Network

**Mapping of around
7000 agricultural
Markets.

ssDaily Arrival of
commodities.

*Price Index
*Market Profile
ss*Demand Supply Chain




Utility Mapping Services

Better civic services to citizens at large through
computer assisted mapping of utilities
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To summarize

v

Integrated Services Delivery using GIS is a essential
component to e-gov process.

National GIS has triggered the process of integration
of data from various sources.

We continue to provide our support for evolving
common standards and policies, human resources and
knowledge sharing.

Spatial Data Infrastructure accomplishes the delivery
of effective and efficient implementation of e-
governance programmes through GIS at grass root
level
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