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,“Ether, air, fire, water, earth,
planets, all creatures, directions,
trees and plants, rivers and seas,
they are all organs of God’s body.
Remembering this a devotee
respects all species.”

Srimad Bhagavatam (2.2.41)

Presented by
Dr. Madhu Negi Bist
(Project Scientist)
Forest Survey of India



http://www.krishna.com/info/srimad-bhagavatam

What i1s Open Source Software?

Open access softwares, freely downloadable, interoperable.

Commercial GIS software available in the market are very expensive and cost a
huge financial burden on users not only in purchasing such software but also in
their annual maintenance.

Collaborative platform of data visualization, analysis & data retrieval create and
share the work.

Ready-to-use, most cheapest and effective solutions to get best out of
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Timeline of Open Source GIS Software/Data Platforms

Existed at early 1950s, Internet by ARPANET (Adv. Res. Project Agency Network, 1969)

MOSS (1979, Map Overlay & Statistical System, Open GIS domain: based on Raster & Vector based analysis)
Richard Stallman launched GNU based project (1983), FSF foundation (1985) with the creation of Unix like free OS.
GRASS GIS (1985 Orig. US Army Engineers, now project of OS Geo)

Linus Torvalds (1993 releases It version of Linux)

0GC,1994 — International Consortium of 530 Govt. agencies, Companies/Orgs — Define Open Standards

Web GIS — WMS, WFS, OGC, Open Street Map

GDAL/OGR (1996-98)

PostGIS, MySQL (2001) — Open Source DBMS — implement OGC (Open source Geospatial Consortium) standards




Quantum GIS (QGIS)

Quantum GIS or QGIS is a cross-platform, FOSS (free and open-source software) GIS application that is
licensed under GNU General Public License. It is an official project of the Open Source Geospatial
Foundation (OSGeo), developed in 2002 and can be accessed at: http://www.qgis.org

*Run QGIS anywhere and can get best out of technology, run in multiple operating system.
*Available in 48 languages globally.

*Basemap availability, support more than 2,700 CRS. Almost 148 ready to use Base Maps are available in QGIS.

*Semi-automatic Classification Plugin (SCP) handling Data Downloading, Band Stacking, Classification (Supervized
and Unsupervized) & Change Detection.



http://www.qgis.org/

Potential Areas of Quantum GIS for the preparation of Working Plan

*Quantum Geographical Information System is a most efficient platform for viewing, editing
and managing spatial, non spatial data with various features which makes analysis better
specially for the preparation of working plan.

*With the Implementation of National Working Plan Code 2014, there is extensive use of GIS
in preparation of working plans. In this scenario, QGIS has muti-dimensional capabilities to
develop the capacity of the State Forest Departments in using GIS softwares, as easily
available to the users and easy to operate.




Potential Areas of Quantum GIS for effective Forest Management

QGIS provides excellent capabilities, stable operation and support to numerous vector, raster, database, formats and
functionalities.

*Ability to create, edit and view spatial dataset.

*Digitise points, lines and polygons.

*Import GPS data in GIS layer, view GPS data (point, line, polygon on Google earth).
*Georeference Satellite images including Google earth images.

*Measure area, perimeter, length.

*Create buffer along the roads around the villages, forest etc.

*Build query

*Web Map Services




Quantum GIS Graphical User Interface (GUI)
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Open Vector/Raster Layer by Script Editor of PyQGIS
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Georeferencer Plugin: Georeferencing

1. Enter the GCP’s (Ground Control Points) by specifying 2. Assigning GCP’s by using georeferenced layer (image-to-image)
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Creation of a new shapefile/ Geospatial layers
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Classification by SCP (Semi-automatic Classification

BRY UL P DAl RIR G --8-EE%#2
BRVeA W Yy B R-ZT<p B =@ Egugages @ RO
< B - ARL e+ JO)

@
Layers @® ) Plugins | All (301) .

& m ; Y & - »
& All
& Remove empty layers from th+

(=

(2} Untitled Project - QGIS
Project Edit Wiew Layer Settings

[ | YR
& Python Console Ctrl+Alt+P

@ @ ‘\:/S ﬁj #3 -"? &% CecCoding b
E @ m - - & () BES B £ Dist| 0.010000 £ Installed = RiverGS Semi-Automatic B
# a # Road Emission Calculator

[g] Project Edit View Layer Settngs Plugins Vector Raster Datsbase \Web Processing Hélp lot installed # Road Inspection Viewer classification PI ug i n
DEERGR [[orsrsrapPPasRER @ ' a acs

Vector Raster Database Web SCP  Processing

+ Manage and Install Plugins...

0 <5200

Dist| 0.010000 + Min| 60 T/ Max 100 |3

Qs

Layers

v @ - .v - - - . = # Ruimtelijke Plannen The Semi-Automatic Classification Plugin
G - p ° o B = g c c 3 - - c HIw : 1
i -] vy J B - S T B = § e N Y # SCP-Plugin (scP) allows for the supervised
] Procsssing Tooloos o all fr @ ScriptRunner 3 dass_lﬁ_cauon of remote sensing images,
oE2T®te == a) : % Search Layers providing tools for the download, the
. e — ol =inos # Select Within preprocessing and postprocessing of

Favourites & Directional statistics for raster |. W] Semi-Automatic Classificati images.
=] & Global moran's i for raster layer

i/ & Radius of variance (raster) & SentinelHub ) .
E/ & statistics for rasters = Serval Developed by Luca Congedo, the Semi-Automatic

R/ - & Zzonal raster statistics Classification Plugin (SCP) allows for the supervised

= - :Tools X . -
E": D ITE?;‘;ESMEM,BW ecing Toolbax obs classification of remote sensing images, providing too!s
e =) Raster caleulus R a, for the download, the preprocessing and postprocessing
MSsQL % 2::2::;:‘::; i “te_'_ of images. Search and download is available for ASTER,
© orade & Rester divisen B search Activity Landsat, MODIS, Sentinel-2, and Sentinel-3 images.
[V :::E[LS‘E & Raster normaisation b () Recently used a Several algor\thm_s are _availabl_e for thg land cover
& ArcGisFeatureserver g EESZ’D;d:dd . ¥ Cartography sh Inspire Catastral Dow classification. This plugin requires the installation of
! & Raster standardisation . :
[ gﬁlsMansswer @ Rester voume Database opGIS GDAL, OGR, Numpy, SciPy, and Matplotlib. For more
. - & Raste : F information olease visit httos://fromaistors.bloaspot.com ™
& Tie Server (x12) E RESSHE:L;S;:E‘ File tools ._s Explorer . . ;
a @‘ m‘;: & Multlevel b-spline interpalation (. Graphics ‘eatures On Steroids
. - Rasterize - A i i i i
@ wms 4 RESSMS Interpolation dsheet Layers Uparade All Uninstall Plugin Reinstall plugin
e & Mosaic raster layers Layer tools Close Help
Layes Panel

- & Proximity raster
« @ ® T &~ » - & Raster buffer
- & Raster cellindex

- & Raster masking

& Raster orientation

& Raster proximity buffer
- & Threshold raster buffer

& Transpose raster layers
[} Vector <-» raster

& Add raster values to features
- (& Add raster values to points
- Clip raster with polygon

& Raster statistics for polygons
- (& Raster values to points

& Raster values to points {random

MNetwork analysis
Raster analysis

Raster terrain analysis
Raster tools

Vector analysis
Vector creation

Vector general
Wector geometry
Vector overlay
Vector selection
Vector table
GDAL

GRASS
qgis2web

SAGA

There are disabled providers that contain algorithms
cluding your text string. Click to view th

You can add more algorithms to the toolbo:

[GF 3 Jo¥ofofo¥ofolo¥ofololofolofofokolo)

v v T W T T ETETTTTTTTYTTETTTT

- v | pywupresw—" |
Coordinate 0.925,-0.256 ¥ scde| 11,190,759 || @ Magnifie

[ Processing Toolbox SCP Dock Browser Layers



Click here to
open Raster

SCP Dock

Download Products

w layer Settings Plugins Vector Raster Database Web Kortforsyningen SCP  Procesg
E BTN R QI
R OBPLARPPRALLN

(=] o 2 E} ¢ g

9 ¥ E

Tox

o L= |

[7] create vector [7] Classification report ]

[7] save algorithm files |

IELL TR
®Q\V./ W

9

12

| px

v B P

LY XY

1
-

b -

- B o OEm E [

Dist 0.010000

[] create vector

o @ PRl 3->-1 v Dist 0.010000 4| Min 60
Browser (2) & X Browser (2)
QRY7®*0 QRTHO
Favorites Favorites
Home > i Home £ Basic tools
=9
c\ L 4 c\
! ‘ products
Layers 8 X Layers [
- R — N [+ Preprocessi
CHOTE-BALD CBeT - -F i
e} ¥ irs-r2-98-51 16mayd| %> Band processing
a Postprocessing
B Band calc
scP &Dock/ 8 X SCP 8Dock & Batch
- [Cl
o v
5| Ue O @eo E| gse FMcD Fep #% Settings
T -
v Algo Algorithm band (o Algorithm | [l TH
o Z z weight =
i [Minimum Distance 5 | [Mnimum Distance : = User manual
£ £
2 | Threshold 0.0000 1+ = l
:% ZE Threshold 0.0f @ Online help
A3l Land Cover Signature Classification 3 BN 12nd Cover Signature C |
Use [T LCS ! 1 Use []1LCs
5 . . i ¥
S 1 T /
% "] Algorithm [Z] only overlap - : :] [7] Algorithm
T% Cesficztononty = f Classiﬁoaﬁunuutllt I
& 1
Load gml style @ g { Load gml style
g [ 7] Apply mask E] v_-" [] Apply mask

Multiband image list

llrszHB—Sl_lSmayZﬂlB‘lmg

Single band list

Band set definition

Bandset1 [

Band name
1 irs-r2-98-51_16may2018.img#h0
7 irs-r2-98-51_16may2018.img#hl
3 irs-r2-98-51 _16may2018.img#h2
4 irs-r2-98-51_16may2018.img#b3

10
20
30
40

Center wavelength

e = e

Multiplicative Factor

oo oo

a| T

Quick wavelength settings [

Additive Factor

Band set tools

[7] create virtual raster of band set || Create raster of band set (stack bands) [ Build band overviews | Band calc expressions

[

'] Wavelength unit lj ﬂ]

[] save algorithm files

[';‘ M-[P'l[m [- Classification

RUN
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Unsupervized Classification: Orfeo Tool or K-means Clustering

Algorithm by SAGA
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Sieve: To Eliminate the undesirable size of pixels from Raster

Before running Sieve

Sieved File
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Normalized Differential Vegetation Index (NDVI)
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Terrain Analysis: Calculate Slope from a DEM

Project Edit View Layer Settngs Pluging  Vector [Raster | Datsbase Web  Kortforsyringen SCP Processing  Help e
- = ,.—1 A . — .
NEARRE Q0% e |QREBES 66 0.8 -K-2-5TE% s
V_, > ; N Align Rasters. .. ] - ~ = ‘
- ; = a abe| ‘abcl ‘abel ‘o > Niwa k
BELTE B ﬁ@avsz%ﬁﬁ )/ BRR- R0 m w.@u-:w 2 0@ Afn B 4HE
- - IS E Analysis |G Aspect sHsso B - - - v E @ R - - % E,\ D ROI E D D Dist 0.010000 Hmneo  Elmaxwoo [ @ 4|5 500 ‘ KML ‘ 0 £
Layers Projections » | & Filnodata e
s
« e TE-BAL Miscellaneous * |l rid (Moving average) -
- 7 B dmspur dem nw s * | end @atametics) O=T7&-FF0 , .
Conversion ¥ | Grid (nverse distance to a power) b [ [ dimapur dem nw () Slope l_‘g
e Grid (Nearest neighbor)
& Hilshade Parameters | Log
8] mear black Input layer
& Proximity (raster distance) [idmwjemjw [EPSG:32646] ,] B
, Rough
) |REEEES Band number
Wl Sieve
Browser () | Layers B S [Band 1 (Palette) -]
5CP &Dock 8 X A% TPI (Topographic Position Index) Ratio of vertical units to horizontal
L =
= & TRI (Terrain Ruggedness Index) ayers 1.000000 z
g
£ iz Bk [[] Siope expressed as percent instead of degrees
= % S Iype ICILCID  Cinfo Tolor g (0] compute edges
2 % T [] Use ZevenbergenThorne formuia instead of the Horn's one
R P
= |E Bl s S Iype ICL CD  Clnfo  olor > it
= g LA - 4
Sl I Slope
. B
- ﬁ @ = & [Save to temporary file]
z| |z Z m Save to a Temporary File
R o La [¥] Gpen output file after running algorithm
2| # g 3 Save to File...
z 3 K @ GDAL/OGR consale call
2 3 Change File Encoding (System)...
= i qdaldem slope H:ASTGTM2_N12E075\dimapur_dem_nw.img C:Users/user /AppDats Local Temp/
2 = processing_. 3c9ﬂ:7€7hlee4eef9194679079053Sbc/b'lceﬁﬂf?llf‘lde?SccUSaEQlad92e97IDUTPUT tf of GTIff b 15 1.0 i
= Hl
- . £ £
= 5 8| B KL
! L2 o 3 )
Il
+ 2
[ B owen 12 Moo Mot = | | 0% Cancel
8
S =ichRic 2 m Run as Baich Process [puninBadgrond| [ Close | [ Hep
‘ = s
5
L E} Autosave 7] Signature EI g m

Project Edit View Layer Settngs Plugins Vector Raster Database Web Kortforsyningen SCP Processing Help
EERRE @]v}*ﬁﬁﬂ Prasiraee-r »
0 3 <& B 2 | W B (e R OR A S /
L - % o\ QE G [j Dist 0.010000 2] Min 60 ZMax100 = @ TO

IS
©

Minimum Slope, Flat

7] [ dimapur_dem_nw

Maximum, Steep terrain




Terrain Analysis: Calculate Aspect from a DEM

PRt Et Vew Ly Settegs Pugns Vecor [Raster ) Datbase Web Kutfosyiegmn SO Procesg Heb = = T
N = = [ - [ ’ ] O P o pPlds
BRED 098 % wom. |QRENQ 06-H-5-5 BRRR M A28RPPRLGEEER 00 -5 -5-5 D S 0ers80
Aign Rasters. = = R 5 / G - 5
RQV./® o » “QFNE ey OR ALE o @ RQV. 4 W Q" /K M ™6 =T IR Ahe + ¥ !@\fﬂﬁ - bl 0
Georeferencer
oo SRS (Y] . ) e ' e : owoomon e S O PRI dsw 1 2 Qemp. AR LOTEE [ ) ecomw e o (2 £ S e T - ]
e Projecons Y& Aok 7.2.7 " & 4o
qH%YE-d20 Meceloreos ¥ | cod Movmngaverage) Bl :
Extraction 'l o Datametcs) oy } :
7 [ dmagur dem mu h Q Aspect -
Conversin P G (verse datance to  poner)
B o plewrest neghioer) Purameters | Log =
& rikhade Troutleyer m
M hexrbladk W dimopur_dem 1 [956:32646) *) G | E]
! proximty (aste dstance) swdnrte 7 I dmaper_dem e
& Rougimess 8and 1 Paete) %
A5 e Retun tigonometc ange nstead of aamuth
Browse (2) | Layers & Sope
. 7] Retam 0 o ot rstend of 9399
5 Wock Bx - m:owwmmmx) Conpute edes
' o & TR! e R ) Use ZeverbergenTome formuda nstead ofthe s cne
2 P Adverced perameters
D % S Tye XK CD Cinfo Color Aspect
=
§ gg - =) |
£ A 7] Open output e after urving algortm Aspect
- Lt OUDGR arwe al Python identier OU
sl e aspectH ASTGTM NLZE075\dagur dem . C: Lo opDatatoca e
processng X4k X o ofGTH 5 1-er0_for_fot
f 3
Al
FA |
I
i
= . 3 o
i [Run s Botch Process. Runnsdgund] | Cose T
gt
= B owep 13 e wc
[: cD 13 Cino C1
® G e @sgre [




Change Detection by SCP(Cross Classification) or MOLUSCE
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21 12.0 2.0 1273 733248.0
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26 13.0 2.0 9334 5376384.0 H H H
% bEXS 55 Hre %25 Successive Year Classified
28 13.0 4.0 163569 94215744.0)
- 25 13.0 12.0 35992 20731392.0) -
Click here to Run = =0 2o e niz2ol - mage from classes 2-13 as
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Working with Vector Data: Convert Comma Separated Values (CSV) to

(Shapefile)
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Heat Map Plugin: Forest Fire prone/Density Map
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Query builder in QGIS: Calculate area of Forest under RF,PF,UF

lect expression box

BRLA Qe sL2RPPRLG GEERIE(]T- DEBBRR [P 2S5 3PPALRRRR 66 Ko -REEHE =T
@‘\fﬂﬂ LI N AR 5 0R 24O H P Q@’V‘fﬂ f// B % :-16 ¢ B “y@luE e 0R A€ H ¥
- 6 P
&J‘&DL‘.E] Dist 0.010000 TMAGD 3 M0 :@mEITE Y5 ‘m a 71 :1 2 fg o E@m @Q\DMEB Dist 0.010000 T MAB0 |3 Max 100 :@mmm T om0

e Browzer (2)

GET®e
(4
8 x

Favorites
J. Home
ke
ko
b EL
§
&‘wm
£ Soatisite |
Layers &x
cHA®TE-FAO
7 M sikar_rep

ikar_pep = Festures Totak 94, Fiterech B4, Selectect 84
1ep = Features Toak 4, ke O, Selected: 0 Q@
- JIRQ BE=E0 & .79-:-. I
T & T - ERE ]
=l sTma e RAMGE  LEGALSTAT aoo: BEAT COMP  MOTIFYAREA  TOPOSHEET  MMCODE  PASTATLS
COE  STNE  [Skectfestre mngunen RAME  LEGM ST BOOK  BEAT COMP  NOTIAREA  TOPOSEET  MWODE  PASTATLS MREA FRMETR.  REMMIS s .
e : - I T T
0| 000010, RAMSTHAN  SBOAR SURTEATOAIL  DAVTA PROTECTED  ADA LUMGAR 2 HT 50000 43 ATH 3000000 O 5 HUEIE B I
mwm-umm_ —
0 J000007... PAMSTHAN  SBOAR SGRTERAMOALL  FAERR  PROTECTED  BALAAMN H 176000000 451 1000000 hO 16401518 122005 4
3 ‘_msmmzm
0 000000, RAMSTHN SR SR TIRAITORLL  PATAN FROTECTED  BALLURAA 1 D000 AL 1000000 MO 7 o
0 2000000.. RAJSTHAN SDGAR SIKAR TERRITORIAL PATAN PROTECTED  BALLUPURA MAMN 1 44.000000 5441 3.000000 NO 4 Qse‘“tby o % m‘..w— 9
‘ )
0 000040, RAMSTHAN SNGAR SINAR TERRITORIAL SRMADHOMR.  PROTECTED  BALWAR CHALKRI 1 §08.000000 45M10 2.000000 NO E EWW Ww ‘
. BAETH (AT A
0 J00M00%0... PAMSTHAN  BAR SORTERITOALL  PATAN PROTECTED 4 3,700 5441 1000000 MO E IminisiRiminiel o = |
. - SHAR) . l-‘tulLH:] \:J fiH( 1)7]‘!] o group Field 3 | -- =
N SRR | R o s |+ | i | e | el ||
1, - - Do\lbl.’("(k to add | I S S S S R
0 00000, RAMSTHAN  SIOAR SURTEATORIL SR FROTECTED  BEED DEVFLRA 2 BLAON 432 100000 hO E DIVISION field name to S
| RANGE ;J"L“é‘f’;"""'“" | name to
LEGAL_STAT ght-Click onfield  Ression string,
BLOCK name to open Ipt-Click on field
L context menu sample (B30 'o0en
BEAT value loading | Rext menu sample
COMP %] optiens. (B loading
- | fons.
Values Search o
. . ol urique rmm J Loading field values R
Right click on the Layer { . - U - from WFSlayersisn't | e i vatues
. " ' supported, before I t
to open attribute table | PROTECTED thetmerisscusly | r‘:l\‘(s‘1 apess
RESERVED inserted, ie. when Iayer is actuay
l 'UNCLASSED' building queries. \Brted, ie. when
| | jding queries.
|
i
i !
N | Qutput preview: PROTECTED'
pe pre 0 2 o ae = ) S |
1} Hep | | &) Select features 'v| | Closs | -

ho i i PRO D = === =" [ o= |




Calculate area of Forest under RF and UF
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Web Map Services (Forest Fire Locations) by FSI
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Web Services in QGIS:WFS,WCS
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Chapterl0. Grid-based Analysis and Sampling the Data

To create a 5x5 Km grid for creating sampling points on loaded file (Canopy density class-wise Forest Types) of Dehradun in Map canvas
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Grid-based Analysis and Sampling the Data
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Grid-based Analysis and Sampling the Data
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Bing Maps/Base Maps/Street Map in QGIS
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Conversion of Data: Raster to Vector Data Formats
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FOSS: Online Resources

*Open Source Geospatial Foundation: http://www.osgeo.org

*The FreeGIS Project (open street map): http://www.freegis.org

*Map Tools & Utilities(web-based applications): http://maptools.org

*Open Source GIS: http://opensourcegis.org



http://www.freegis.org/

DATA AVAILABLE FREEWARE
(OPEN DOMAIN)




Survey of India: Open Series Map
(OSM)

* National Mapping Policy, 2005

- Defence Series Maps (Restricted) and Open Series
Maps (Unrestricted)

- OSM has contour info also in most areas
- Free download from www.soinakshe.uk.gov.in
e National Data Sharing and Accessibility Policy, 2012



http://www.soinakshe.uk.gov.in/

GIS layers — Type and source

e Access Policy
— (Open/free, limited/registered, restricted)

* Format
- GIS ready formats, tables, images/maps




Important GIS layers

FORESTS

e Forest cover — FSI, Hansen et al., JAXA ALOS
PALSAR (F/NF)

* RFA — Boundary Digitization




Important GIS layers

FOREST FIRE

* FSl website for fire alerts database
http://117.239.115.44:81/smsalerts/index.php
* NRT alerts with forest admin boundary details

e Data since 2004 available in tabular form



http://117.239.115.44:81/smsalerts/index.php

Important GIS layers

TOPOGRAPHY

e Altitude, Slope, Aspect, Contours
 USGS SRTM- DEM (free DEM 30m)
 Sol— DEM (20m) can be generated from




Important GIS layers

Micro- Watershed Atlas of India

e SLUSI, MoA

e 1:50000 scale

e Example- 1A2B3al
http://slusi.dacnet.nic.in/mwa.html



http://slusi.dacnet.nic.in/mwa.html

Important GIS layers

Land Use & Land Cover

e LULC 2011-12 from SIS-DIP project
e 1:50000 scale

* Available as web service on Bhuvan



http://bhuvan.nrsc.gov.in/gis/thematic/index.php

Important GIS layers

Biodiversity Information System
http://bis.iirs.gov.in/

Spatial Data on 1:50,000 scale for entire India
* Vegetation Type
* Fragmentation



http://bis.iirs.gov.in/
http://www.ibin.gov.in/

Important Portals

VanSRI Portal
For entire India

e Bearing conversion tool (online tool developed by
Telangana)




Preparation of Maps

* Datum- WGS 84

* Projection —UTM
Management Maps (1:50000)
Working Plan Maps (1:12500)




What we can do with QGIS?

Tool integration with GRASS and

SAGA GIS, this gives horsepower .
to QGIS as solve almost every QGIS is the open source hero, as

geospatial problem. most powerful and very fast

.,\}
N geoprocessing speed

QGIS is versatile in consuming all

types of data, GDAL/OGR library: Over . 1 . A
70 vector formats are Multi-dimensional capabilities to

supported:Shapefile, geodatabase, develop the capacity of the State Forest
Maplnfo, Microstation file, AutoCAD \ | ' ~ Departments in using GIS softwares, as
DXF, SpatialLite, Oracle Spatial, MSSQL \\ U I o easily available to the users and easy to
Spatial databases, Well KnownText operate.

(WKT) QGIS has plugins to solve everyday GIS
problems.

QGIS has robust semi-automatic
classification plugin (SCP):

Qgis2threejs plugin exports terrain data,
map canvas image and vector data to
your web browser

Downloader, Pre-Post
Processing Tools,Classifiers
Automatic conversion of DN to
TOA/ Surface reflectance


https://plugins.qgis.org/plugins/SemiAutomaticClassificationPlugin/




l ‘ S ¢ cutting of a green free is an offerce
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