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GARMIN GPSMAP 64sc SiteSurvey 

1. Front and Rear View 
 

 

Sr.  Number  Continent  

1  Internal GPS / Glonass Antenna  

2  Keys  

3  Power Keys 

4  Mini-USB Port 

5  Camera Lens  

6  Micro SD Card Slot (Under Batteries)  

7  Battery Compartment  

8  Mounting Spine  

9  Battery Cover D-Ring  

 

 

2. Battery Installation 

 
डिवाइस वैकडपिक NiMH बटैरी िैक (सभी मॉिलों के साथ शाडमल नहीं) या दो AA बटैरी का उियोग करके 

संचाडलत होता ह ै 

1)  िी-ररंग को Anticlock wise घुमाकर कवर को हटायें।  

2)  बैटरी लगाये एवं कवर लगाने के बाद िी-ररंग को Clock wise घुमाए।ं  
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3. Useful Keys of GPS Receiver 
 

 

 
 

 कार्य प्रारंभ करने से पूर्य ननर्त स्थान पर पहंचकर ररसीर्र को चालू करें । GPS Receiver को 

सेटेलाईट नसंग्नल ररसीर् करने में 30 से 60 सेकें ड का समर् लगता है। 

Receiver का Power Switch को एक बार 

दबाने पर ननम्न Window प्रदय नित होती है 
 

GPSनसग्नलकास्टेटसदेखनेकेनलरे्Main 

Page परसेटेलाईटIconकोSelectकरGPS

काStatusदेखसकतेहै। 

 

 
 

जब नसंगनल हरे कलर

से नदखाई देने लगे तो

इसका तात्पर्य होता है

नक Receiver में

सेटेलाईटStable होगरे्

है।  
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G.P.S. का उियोग करत ेसमय डनम् न सावधाडनयो को ध् यान में रख कर कायय करे । 

1 G.P.S.  मशीन में कम से कम तीन से चार सेटेलाईट डसग् नल दर्शयत होना चाडहए।  

2 G.P.S. मशीन को िानी से एवं डगरन ेसे बचाए। 

3 िेटा (Point line polygon) लेते समय 45 ड िग्री के Angle से डबना डहलाए िुलाए सावधानी िूवयक िेटा कलेक् शन 

करना चाडहए।  

4 Main page > setup > system िर जाए एवं डनधायररत करे कक दशायए गई सेरटग इमेज के अनुसार ह े  

 
 

5 ररसीवर मे By default Track log बनता रहता ह ैजब हमे Track बनाने कक आवश् यक् ता ना हो तब यह सेरटग 

करे  

Main page > Setup > Track िर जाए इमेज देखे  

 

 
 

Track log सलेक् ट करे अब Do Not Record का चयन करे डजससे Track Log बनना बंद हो जायेगा  

जीिीएस के द्वारा मखु् यत: दो प्रकार स ेिटेा एकडित ककया जाता ह ै-:  

1. ररसीवर में उियकु् त डवकप ि द्वारा  

2. फीचसय लाईब्ररेी का उियोग कर िटेा एकडित करना   
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4. Creating a Waypoint 

Waypoint से तात् ियय ह ैकक आिके द्वारा िाइंट िेटा का कलेक् शन ककया जाना ह।ै (उदाहरणत: 

मुनारा, भवन इत् याकद की लोकेशन प्राप् त करना   

1. जीिीस डिवाईस में MARK बटन को दबाने िर डनम् न ववंिो ओिन होगी। 

डजसमें िहले स ेही डनधायररत Waypoint का नम् बर एवं अन् य जानकारी भरी होगी, डजन् हें 

आवश् यकतानुसार बदल भी सकते है ।  (डचि का अनुसरण करें)  

5. Creating a Track 

Track से तात् ियय ह ैकक ककसी एक स् थान से डनयत स् थान तक लाईन फीचर का डनमायण कर दरूी की जानकारी प्राप् त 

करना।  

जीिीस डिवाईस की स् रीन में प्रदर्शयत Track Manager आईकॉन का चयन करें 

  
 

 
 

View Map से आि ररडसवर िर आि वतयमान लोकेशन को दखेते ह ै  
डनयत स् थान िर िहुचन ेके िश् चात आि Save Track  का चयन कर Track का नाम देत ेहुए Done का चयन करे 
डजससे ककया हुआ कायय Save हो जायेगा।  

ककसी भी जगह का Area Calculate करन ेके डलए Main Page िर Area Calculation िर Enter करने िर डनम् न 

डवण् िो कदखाई दतेी ह ै 

  
Area Calculation का चयन कर चलना शरुू करे एवं वािस िुन :उसी स् थान िर आकर Done करे।  

 

उिरोक् त कायय को Waypoint, Routes, or Tracks को हम अिनी आवश् यक् ता अनुसार Feature Library का 

डनमाणय कर सकत ेह।ै  
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Site Survey Software IN GPSMAP 64 sc Survey Editor in Site Survey Software 

  

Add point, Line or polygon In Library in Survey Editor 
 

Add field name for attribute In Library in Survey  Editor 

 

 

Give symbol for features in attribute 

 

  

Add point , line or polygon 
 according to requirement 

Give the name to library and 
 add field name in attribute 

Give symbol to your feature  
and change color 

Launch Survey Editor 

For Library Creation 
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Give numeric detail for features in attribute

 

Library send to GPSMAP 64sc through “Send to device 

Survey Data export to Site Survey from GPS device

 

After Data export to Site Survey

 
Export Survey Data to your Folder step-1

 

Export Survey Data to your Folder step-2

 

Set numeric field according to your requirement 

You can send library to your  
                          device  

Data export to your system  

Select degree decimal  
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Export Survey Data to your Folder step-3

 

 Survey Data export to Site Survey from GPS device

 

After Data export to Site Survey 

 

Export Survey Data to your Folder step-1 

 
Export Survey Data to your Folder step-2 

 

Export Survey Data to your Folder step-3 

 
Export Survey Data to your Folder step-4 

 
After processing of survey data of GPS MAP 64sc 

• Now your survey data will be in KML or in shapefile or CSV format for your use. 
• After export as CSV format you have to open that and delete the above row and save as .xls or .xlsx format. 

• You have to copy your photo folder from GPS SD card and keep in desided folder in your system. 

 

Select required data 
format 
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Geographical Information System (GIS) 

उदे्दश्य 

 जीआईएस क्या है? (What Is GIS?) 

 जीआईएस का नसद्ांत। (Principle Of GIS) 

 जीआईएस का कार्य  (Function Of GIS) 

 जीआईएस के तत्व (Components Of GIS) 

 अक्ांि और देिांतर (Latitude and Longitude) 

 डेटम और प्रोजेक्शन (Datum & Projection) 

 जीआईएस का प्रकार (Type Of GIS) 

 जीआईएस एप्लीकेिन (Applications Of GIS) 

जीआईएस क्या है? (What Is GIS?)  

जी.आई.एस( (Geographic Information System) भौगोनलक सूचना तंत्र र्ा भौगोनलक सूचना प्रणाली है जो 

कंपू्यटर हाडयरे्र्र और सॉफ्टरे्र्र को भौगोनलक सूचना के साथ जोडकर इनके नलरे् डेटा एकनत्रत करना, डेटा का 

उनचत रखरखार् करना एरं् नर्शे्लषण कर उपर्ोग अनुसार प्रदनियत करने की नर्नि है। 

 

ससद्ाांत (Principle) 

 डेटा कैप्चर (Data Capture) 

 मैनु्यअलनडनजटाईजेिन 

 ऐररर्लफोटोग़्राफी(Aerial Photographs) 

 पेपरमाननचत्र(Paper Maps) 

 जी.पी.एस./डर ोननडर्ाइसेस 
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 डेटाबेस मैनेजमेंट (Database Management)  

 डेटाबेसमैनेजमेंटकेअंतगयतजी.आई.एस.सेप्राप्तडेटाकीसुरक्ा, रखरखार् 

 उसकाभंडारणएरं्ररकर्रकरनेकीक्मताकोमैनेजकरनाहै। 
 

 भौगोसिक सिशे्लषण (Geographic Analysis) 

 प्राप्तडेटाकोभौगोनलकडेटासेनमलानकरउपर्ोगीडेटाकोअलगकरनाउसकानर्शे्लषणकरनाएरं्रू्जर

द्वारा चाहीगईजानकारीअनुसारआउटपुटप्राप्तकरना। 

  पररणाम तैयार करना (Preparing Result) 

  एकनत्रतजानकारीसेरू्जरकेउपर्ोगअनुसारपररणामतैर्ारकरना। 

कायय (Functions) 

 डेटा कैप्चर (Data Capture) 

 जीआईएस में डेटा का इनपुट कई अलग अलग तरीको ंसे नकर्ा जा सकता है डेटा इकट्ठा करने के 

कुछ तरीके उदाहरण के नलए नडनजटाईजेिन, एररर्ल फोटोग्राफी, सै्कननंग, जीपीएस( ग्लोबल पोनजिननंग 

नसस्टम आिाररत नडर्ाइसेस है उक्त नर्निर्ो से जीआईएस उपर्ोगकताय डेटा प्राप्त कर सकता है। 

 डेटा स्टोरेज (Data Storage) 

 डेटा स्टोरेज हाडयकापी एरं् साफ्टकापी के रूप में हो सकता है। पेपर माननचत्र हाडयकापी के रूप में 

स्टोर नकर्ा जा सकता है जबनक साफ्टकापी के रूप में भी  पेपर माननचत्र को से्कन करके रखा जा 

सकता है, संबंनित जानकारी को डेटाबेस के रूप में, नडनजटाईज्ड डेटा के रूप में हाडयनडस्क, सीडी, 

डी.र्ी.डी अथर्ा अन्य स्टोरेज नडर्ाइस पर स्टोर नकर्ा जा सकता है। 

 डेटा मेसनपुिेशन (Data Manipulation ) 

  नडनजटल डेटा को edit नकर्ा जा सकता है, प्रते्यक कैप्चर नकरे् गरे् नफचसय का अपना attribute 

होता है  इसे रू्जर द्वारा attribute table में भरा जाता है तथा डेटा को अपने अनुसार उपर्ोग 

कर सकते है । 

 जााँच और सिशे्लषण (Query And Analysis) 

  डेटा मेननपुलेिन से प्राप्त डेटा पर प्रोजेक्ट की मांग के अनुसार रू्जर Query And Analysis करता 

है। 

 सिजुिाइजेशन (Visualization) 

  र्ह आपके डेटा, आपके माननचत्र, और जानकारी प्रदनियत करने की क्मता को Representation 

करता है। 
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तत्व (Components) 

 हाडयिेयर  

 कंपू्यटरनसस्टम, सै्कनर, नपं्रटर, प्लॉटर, नडनजटलटेबल आनद 

  सॉफ्टिेयर  

 जीआईएससॉफ्टरे्र्र-ArcGIS, Quantum GIS (QGIS), MapInfo, AutoCAD, Saga GIS, Post 

GIS, MapWindow, GeoMedia etc. 

 डेटा 

 स्थानीर्नके्श, आकायइर्/से्कन कीगईसंबंनितजीआईएससूचना,टैबू्यलरफामयमेंसंनचतआंकडेआनदडाटा

कारूपहै। 

 यूजर 

 रू्जरसेआिर्जीआईएसतकनीकीनर्िेषज्ोंसेहैंजोडेटाकेरखरखाबकेसाथसहीढंगसेसाथयकनक्शों

कोबनाकरप्रदनियतकरताहै। 

अक्ाांश और देशाांतर (Latitude and Longitude) 

 अक्ाांश िृत्त या अक्ाांश रेखाएां  p( arallels of latitude): 

 ग्लोबपरउत्तरीर्ा दनक्णी धु्रर् को कें द्र मानकर खीचंी हई समानांतर रेखाएं अक्ांि रेखाएं कहलाती है।  

 e/; js[kk Hkwe/; js[kk dgykrh gSA Hkwe/; js[kk dk v{kka'kh; eku “kwU; va'k gksrk gSA ftlds 

mRrj esa v{kka'k vkSj nf{k.k 90 v{kka'k 90 esa gSA mRrjh rFkk nf{k.kh /kqzoh 900 dk eku v{kka'k 

gS tks fcUnq }kjk fn[kk;s tkrs gSA nks v{kka'k js[kkvksa ds chp dh nwjh /kjkry ij lHkh txg 

leku gksrh gSA v{kka'k js[kkvksa dks va'k] feuV vkSj lsdaM esa O;Dr fd;k tkrk gSA 
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 देशान्तर िृत्त या देशान्तर रेखाएां  (Horizontal of Longitude): 

 ग़्लोबपरउत्तरीर्ादनक्णीधु्रर्कोनमलानेर्ालीरेखाv)ZòÙkkdkjरेखाएंदेिांतररेखाकहलातीहै।र्हउत्तर

सेदनक्णकीओरखीचंीजातीहै।एकनबन्दुपर3600 काकोणहोताहै। 

 rks bl izdkj vxj ,d ,d fMxzh ij js[kk,a [khpha tk;s] rks gesa ns'kkarj 360 js[kk,a izkIr 

gksaxhA vr% ns'kkarj fMxzh ns'kkarj js[kk ekuk x;k gSA bls yanu ds ,d 'kgj xzhufop 

lsxqtjsu okyh ns'kkarj js[kk dks 360 js[kk,a iz/kku e/;kg~u ns'kkarj js[kk ;k xzhufop js[kk 

dgrs gSA 

 देिांतररेखाओंकोनडग्री, नमनट, सेकें ड(Degree  0   Minutes  '   Second  " )मेंव्यक्तनकर्ाजाताहै। 

 

 Datum & Projection:- 

हमपृथ्वीकोगोल

मानतेहै।परंतुर्ास्तर्

मेंपृथ्वीकीसतहगोल

नहोकरकहीउपरकी

औरउठीहईतोकही

नीचेकीऔरदर्ीहई

है। 

 

नजर्ोइड-पृथ्वीकी

सतहसमाननहीहै

अतःर्नदसंपूणयपृथ्वी

परतरलपार्ाजाता

तबप्राप्तस्वरूपही

नजर्ोइडको

पररभानषतकरताहै। 

 

 

इनलप्साइड -गनणतीर्

मॉडलमेंएकदीर्यरृ्त्ताकार

(Ellipsoid)की

पररकल्पनाकीगईजो

अक्ांिएरं्देिांतरको

प्रदनियतकरताहै। 

 

 

प्लानर कोऑनडयनेट्स इस

दीर्यरृ्त्ताकार(Ellipsoid)

कोएकPlanar 

Coordinates मेंप्रदनियत

नकर्ागर्ा।जोXएरं्Yअक्ों

मेंप्रदनियतहोताहै। 

 

 

 

 

Actual 
Earth 

 
Geoid 

 
Ellipsoid 

(lat, long) 

 
Planar Coordinates 

(ft,km) 
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 Datum & Projection:- 

 एनलप्सोइडपूणयरूपसेनजर्ोइडमेंनफटनहीहोपारहाथाऔरर्नदकहीनफटकरनेकीकोनििकीजातीतो

कहीनकहीकुछएररर्ार्ातोछोड़नापड़तार्ानफरअनिकलेनापड़ता।इससमस्याकाननराकरणकरनेहेतु

कईएनलप्सोइडकोबनार्ागर्ाजोएकनर्िेषस्थानकेनलएसहीथेजोउसस्थानकेनलएडेटमकहलारे्। 

WGS-84 (World Geodetic System 1984) डेटामजोसभीजगहके नलएलगभगसहीमानप्रदान

करताहै। 

 एनलप्सोइडकोप्लानरकोआनडनेटमेंपररर्तयनकरनेकीप्रनिर्ाप्रोजेक्शनकहलातीहै। 

 ;g v{kka'k ,oa ns'kkarj dks xzkQ ij iznf'kZr dj mUgsa ;FkkFkZ esa fd-eh-@ehVj@eh-fQV@ls-

eh- vU; bZdkb;ksa esa ifjofrZr dj nsrk gSA ;gka ,fyIlksbM dh dOMZ Hkwfe dks Iykuj esa 

ifjofrZr djus dh eq[; fof/k;ka 3 gSA 

 Planar (Azimuthal), Cylindrical & Conic. 

 

 Raster 

 सरलिब्ोंमेंरास्टरcells or pixels कीएकमैनटरकहैजोरोऔरकॉलम(rows and columns or grid) 

मेंव्यनर्स्स्थतहोता है। नजसमेंप्रते्यक सैलएक value represent करता है। रास्टर के कुछउदाहरण :- 

digital aerial photographs, imagery from satellites, digital pictures, or even scanned 

maps. 
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 िेक्टर (Vector) 

 अक्ांिऔरदेिांतरकोआिारमानकरिरातलपरउपलब्धनफचसयकोपाईंट, लाइनऔरपालीगॉनकेरूपमें

प्रदनियतकरनारे्क्टराइजेिनकहलाताहैएरं्प्राप्तनफचसयरे्क्टरकहलातेहै। 

 रास्टरपरउपलब्धनफचसयकोसाफ्टरे्र्रकीमददसेनडनजटाईज्डकररे्क्टरप्राप्तनकर्ाजासकताहै। 

 

 िेक्टर(Vector) 

 डेटाटाइप(Data Types) 

 

 साफ्टिेयर (Software) 

 र्तयमानमेंजी.आई.एस.केकईतरहकेसाफ्टरे्र्रउपर्ोगहोरहेहै नजनमेंसेArcGIS, Quantum GIS 

(QGIS), MapInfo, AutoCAD, Saga GIS, Post GIS, MapWindow, GeoMedia etc. कुछप्रमुख

है। 
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 Raster VS Vector 

 

 

 

 Attribute table of Raster and Vector 
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 िररचय  

 D;w- th- vkbZ- ,l- ,d fu% 'kqYd vkSj vksiu lkslZ thvkbZ,l lkW¶Vos;j izksxzke gS ftldk 

mi;ksx uD'ks cukus vkSj HkkSxksfyd ,ukfyl djus ds fy, fd;k tk ldrk gSA bldk 

mn`ns'; th-vkbZ-,l- ds function and feature dks user friendly cukuk gSA bldk mi;ksx 

dj vki th-vkbZ-,l- ls lacaf/kr lHkh dk;Z dj ldrs gS tSls Georefrencing, Digitization, 

Map Creation vkfnA 

 Installation 

 The most recent version of QGIS available (the current version at the time of 3.8.0). Either 

the 32 bit or 64 bit version should work (everything presented herein was tested using QGIS 

3.8.0 'Zanzibar', 64 bit, on Windows 7).  

 For Windows users: Download and run the standalone installer, available here: 

http://qgis.org/en/site/forusers/download.html (QGIS Standalone Installer Version 3.8.0)   

 GUI Conventions 

 QGIS साफ्टवेयर को Open करने के डलये कम् प् यूटर के Desktop िर बने  इस icon िर डक्लक करे या Start 

Menu स ेजाकर ओिन करे। 

 
  

http://qgis.org/en/site/forusers/download.html
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 Navigating the Interface : Desktop 

 

 

 

 Analysis: Digitizing Tools 
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 Advanced Digitizing Tools: 

● Undo 
●  Redo 
●  Rotate Feature(s) 
●  Simplify Feature 
●  Add Ring 
●  Add Part 
●  Delete Part 
●  Reshape Feature 
● Offset Curve 
● Split Features 
● Merge Selected Features 
● Merge Attributes of 
● Selected Features 
● Rotate Point Symbols 

 

 Open Shape files 
 

1.Shape file open करने के नलए Add Layer” ->    2. “Browse” िर डक्लक कर Shape files को 

चुने. 

“Add Vector Layer पर स्िक करें । 

 
 

              

3. Shape File चुनने के बाद Open िर डक्लक  

कर   Add िर डक्लक करे । 
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 Symbology 

Symbology सेट करने के नलरे् layer पर right click र्ा 

Double click करPropertiesपरस्िककरे। 

Properties िर डक्लक करने के 

िश् चात Layer वाली डवन् िो में से 

Symbology  आिशन िर डक्लक 

करे । 

   

                  

 To view the tabular data- 

Attribute Data दखेने के डलये layer िर right click या double click कर Open Attribute 

Table िर डक्लक करे । 

 

 

 

 Georeferencing  

 

Raster को georeference करने के डलय ेRaster 

Menu में जाकर Georeferencer िर click करें। 

Georeferencer window मे raster add  करने के नलरे् 

open  raster पर click करनेकेपश्चातscan image कोadd 

करें  
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Add नकरे् गरे् raster के चारों corner पर latitude 

/longitude show होरहेहैं। 

Image add हो जाने के बाद, image िर कदये गए 

coordinate point को zoom करें। Add point tool को 

select करें। 

  

Raster के चारों corner िर कदये गय े latitude 

/longitude को Add point tool िर click करें एवं 

latitude /longitude को प्रडवष्ट करें। 

चारों latitude / longitude कक प्रडवडष्ट होन ेके बाद सभी 

point raster िर इस प्रकार show होंगे। 

  

इसके बाद Start georeferencing tool िर click करें । Raster का नाम path एवं Projection System (WGS 84) 

चुन कर उसे computer में save करेंगे । 
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 Shape file  

Shape file Create करन ेके डलये layer menu म ेजा 

कर create layer िर click करेंगे और new Shape file 

layer को select करेंग े। 

Shape file का नाम save कर geometry type 

(Point / Line/Polygon) चुने | 

  

Shape File में Attribute Table बनाने के डलय ेnew field मे Field का नाम और Type द ेकर file को save करेंगे। 

 

 Digitization: 

Digitization करने के डलये shape file को layer penal मे add 

करेंग े। Digitization start करने के डलय ेshape file िर right 

click कर के Toggle editing को select करेंगे । 

Polygon tool को select करने के िश् चात Raster िर 

जहां भी Feature बनाना हो वहां डक्लक करते जाये । 

Feature को िूणय करन ेके डलए right click करे । 

 
 

Right click करते ही attribute table open हो जायगेी डजसमें 

feature से संबंडधत जानकारी प्रडवष् ट कर ok िर डक्लक करे । 

Feature बनन ेके बाद Save Layer icon िर डक्लक करें 

। 
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  Print Layout 

Project  New print Layout िर डक्लक करे । 

 

Create Print Layout Tittle में Name प्रडवष् ट कर OK िर 

डक्लक करें । 

 
 

Add Item  Add Map िर डक्लक करे । इसके बाद 

Map Canvas िर mouse से एक window बनाये । 

 

Scale एवं Paper Size सेट करने के डलये item properties में 

जाकर Scale एवं Paper Size सेटकर सकते ह ै। 

 
 

सभी Map content Add करने के डलये Add Item में 

जाकर Picture, Legend, Scale Shape, North 

Arrow etc. Add कर सकते ह ै। 

PDF में Map को convert करन ेके डलय ेLayoutExport as 
PDF 
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 Adding WMS Service 

WMS SERVICE add करन े के डलय े Browser 

WindowWMS िर right click करन ेिर New 

Connection िर डक्लक करें । 

New Connection िर डक्लक करन े िर create New WMS 

connection वाली window Open होगी ।डजसमें Name एवं URL 

प्रडवष् ट कर OK िर डक्लक करे । 

  

WMS service Add होन ेके बाद डजल ेका चयन करे । 

 

 

 Adding Google Map  

Background में Google Map, Street Map, Bing Map इत् याकद add करने के डलय े 

WebOpen Layers PluginGoogle Maps िर डक्लक करे । 
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. 

 lqnwj laosnu % 

सुदूर संरे्दन तकनीक मानर् के ज्ान के नर्कास के के्त्र 

में महत्वपूणय उपलस्ब्ध मानी जाती है । इस तकनीक  के माध्यम से भूनम] 

जल और आकाि के नर्नर्ि पहलुओ ंका अध्यर्न कर पाना संभर् हआ 

है । सुदूर संरे्दन एक ऐसी उन्नत नर्िा है नजसके माध्यम से नबना नकसी 

भौनतक सम्पकय  के पृथ्वी की सतह एरं् पृथ्वी के संसािनो का अध्यर्न 

नकर्ा जाता है। सुदूर संरे्दन पृथ्वी के संदभय में सूचना संग्रहण का प्रमुख 

सािन है। सुदूर संरे्दन का अथय है दूर से संरे्दना प्राप्त करना] संपकय  

में आरे् बगैर नकसी र्सु्त के नर्षर् में सूचना (सटीक जानकारी प्राप्त 

करना। 

 सुदूर संरे्दन की तकनीक % 

सुदूर संरे्दन] पररलनक्त र्ा उत्सनजयत ऊजाय के संरे्दन और ररकॉनडिंग की रै्ज्ाननक नर्नि है] 

नजससे पृथ्वी की सतह के बारे में जानकारी प्राप्त नकर्ा जाता है। सुदूर संरे्दन के माध्यम से सुदूर स्स्थत मंच र्ा 

पे्लटफॉमय से संरे्दको ंर्ा सेन्ससय के माध्यम से पृथ्वी के िरातल का] िरातल के नकसी र्सु्त का] संरे्दन नकर्ा 

जाता है। िरातल से परार्नतयत र्ा उत्सनजयत नर्द्रु्त चुम्बकीर् उजाय नर्नकरण का संरे्दन और अनभलेखन (ररकॉडय 

करना सुदूर संरे्दन है। 

 

सुदूर संरे्दन द्वारा र्ास्तर् में पृथ्वी सतह के संपकय  में आरे् बगैर] दूर से (ऊंचाई से) लक्ष्ांनकत 

कार्ों के नलए सूचना संग्रह नकर्ा जाता है। सुदूर संरे्दन की प्रनिर्ा में संरे्दनिील रं्त्रो ंसंरे्दको ंर्ा सेन्ससय के 

माध्यम से की सहार्ता से सूचना संग्रह नकर्ा जाता है। 

 

 सुदूर संरे्दन संरे्दक %  

 सुदूर संरे्दन की प्रनिर्ा में संरे्दक र्ा सेंसर एरं् र्ांनक्त 

र्सु्त एक दुसरे के संपकय  में नही ंहोते हैं। संरे्दक र्ा सेंसर एरं् र्ांनक्त र्सु्त 

के बीच संपकय  का माध्यम उस र्सु्त से परार्नतयत र्ा उत्सनजयत इलेक्टर ो मैगे्ननटक 

रेनडएिन होता है। संरे्दक र्ा सेंसर र्ांनक्त र्सु्त से परार्नतयत र्ा उत्सनजयत 

इलेक्टर ो मैगे्ननटक रेनडएिन का संरे्दन और अनभलेखन ररकॉडय करते हैं। सेंसर 

द्वारा अनिग्रहीत आंकड़ो ंके नर्शे्लषण के माध्यम से पृथ्वी पर स्स्थत र्सु्तओ]ं 

के्त्र र्ा नकसी र्टना के बारे में नर्श्वसनीर् जानकारी प्राप्त होती  है। 

 

सुदूर संरे्दन की तकनीक को संरे्दक की प्रकृनत के आिार पर मुख्यतः दो प्रकारो ंमें बााँटा जाता 

है एस्क्टर् और पैनसर्। ज्यादातर पैनसर् संरे्दको ंद्वारा सूर्य का परार्नतयत प्रकाि संरे्नदत नकर्ा जाता है। एस्क्टर् 

संरे्दक रे् हैं जो खुद ही नर्द्रु्त चंुबकीर् नर्नकरण उत्पन्न करके उसे पृथ्वी की ओर फें कते हैं और परार्नतयत 

नकरणो ंको संरे्नदत ररकाडय करते हैं। 

भारत में सुदूर संरे्दन के सारे कार्ों का आर्ोजन एरं् 

ननरीक्ण राष्ट्र ीर् सुदूर संरे्दन केन्द्र (एनआरएससी हैदराबाद द्वारा नकर्ा जाता 

है जो भारत सरकार के नर्ज्ान मंत्रालर् के अंतररक् नर्भाग के अंतगयत काम 

करने र्ाली एजेंसी है। एनआरएससी द्वारा भारतीर् सुदूर संरे्दन उपग्रहो ंके 

अलार्ा अन्य उपग्रहो ंके आाँकड़े अनजयत करने के नलए हैदराबाद के ननकट 

िादनगर में आाँकड़ा अनभग्रहण कें द्र की स्थापना की गई है। र्ह कें द्र 

प्रर्ोक्तओ ंके सहर्ोग से सुदूर संरे्दन उपर्ोग पररर्ोजनाओं के निर्ान्वर्न 

में लगा हआ है। 
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1. 

fjeksV lsaflax esa dk;Z djus ds fy;s nks rjg ds MsVk QkesZV dk bLrseky fd;k tkrk gSA  

1- osDVj MsVk      2-  jkLVj MsVk 

 

 2.1

fdlh Hkh Qhpj dks cukus ds fy;s ge osDVj MsVk dk bLrseky 

djrs gSA ;g eq[;r% rhu izdkj dk gksrk gS %& 1- ikbaV 2- ykbZu ,oa 

3- ikWyhxkWuA fdlh Hkh NksVs Qhpj dks dsIpj djus ds fy;s ikbaV MsVk 

dk mi;ksx fd;k tkrk gSA tSls fd isM+ks dks fpfUg~r djuk] fdlh 

fcYM+hax dks fpfUg~r djuk bR;kfnA ykbZu Qhpj esa ykbZu dk mi;ksx 

jksM+] unh] ukys] dPph lM+d bR;kfn dks dsIpj djus ds fy;s fd;k 

tkrk gSA ogha ikWyhxkWu dk mi;ksx fdlh Hkh rkykc] [ksr] cM+h dkWyksuh ;k fdlh Hkh iz'kkluhd ckWÅMªh 

bR;kfn ds fy;s fd;k tkrk gSA 

fdlh Hkh izdkj dh Ldsu dh gqbZ best jkLVj MsVk dk mnkgj.k gSA ;g eq[;r% fiDly vk/kkfjr 

gksrk gSA tSls fd lsVsykbZV MsVk] Vksiks'khV] Ldsu gq;s ekufp=] ,fj;y QksVksxzkQ bR;kfnA jkLVj MsVk 

fjT;ksY;w'ku vk/kkfjr gksrk gSA ,d fiDly okLrfor /kjkry ds fdrus {ks= dks iznf'kZr djrh gS] ;gh 

jkLVj MsVk dk fjT;ksY;w'ku gksrk gSA lsVsykbZV bestjh eq[;r% nks izdkj dh gksrh gS %&  

A. iSuØksesfVd MsVk %& ;g MsVk CySd ,aM OgkbZV gksrk gS] D;ksafd blesa ,d cSaM ik;k tkrk gSA  

B. EkYVh LiSDVªy MsVk %& ;g MsVk jaxhu iznf'kZr gksrk gS] D;ksafd blesa ,d ls vf/kd cSaM feJ.k 

ik;k tkrk gSA TkSls %& yky] gjk] uhyk bR;kfn 

2.1.1

e/;izns'k ou foHkkx lwpuk izkS|ksfxdh 'kk[kk esa mi;ksx ds fy;s fofHkUu rjg dh lsVsykbZV bestjh 

miyC/k gS ftlesa fd dkWVksZlsV] LISS-III, LISS-IV ,oa Word View - 2 miyC/k gSA ftldk fooj.k 

fuEukuqlkj gS %&  
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1- orZeku le; esa fjeksV lasflax dk iz;ksx fofHkUu {ks=ksa 

esa fd;k tk jgk gSA ftlesa fd d`f"k] ekSle foKku] ou {ks=] fuxjkuh] okWVj'ksM eSfiax] ,Ykhos'ku ekWMfyax 

bR;kfn lfEefyr gSA blds }kjk iwokZuqeku Hkh yxk;k tk ldrk gS ,oa izh ,oa iksLV oxhZdj.k dj 

fofHkUu {ks=ksa esa gks jgh vfu;ferrk dks jksdk tk ldrk gSA 

2-  

  orZeku le; esa fjeksV lsaflax rduhd dk mi;ksx 

djds ou ds vkoj.k dk fo'ys"k.k fd;k tk ldrk gSA bl rduhd dk mi;ksx djds Hkkjrh; ou 

losZ{k.k foHkkx gj nks o"kZ ds varjky esa ,d fjiksVZ Hkh izdkf'kr djrk gSA Hkkjrh; ou losZ{k.k }kjk 

LISS-III (23.5 Meter) best dk mi;ksx dj ;g fo'ys"k.k fd;k tkrk gSA e/;izns'k ou foHkkx lwpuk 

izkS|ksfxdh 'kk[kk }kjk LISS-IV (5.8 Meter Resolution) dk mi;ksx djds e/;izns'k ds ou vkoj.k 

dk oue.Myokj fo'ys"k.k djus dh izfØ;k 'kq: dh xbZ gSA bl izfØ;k esa NRSC }kjk izkIr RAW 

DATA dks izh&izkslsl fd;k tkrk gS] rRi'pkr~ NDVI (Normalized Differentiation Vegetation Index) 

ds }kjk ou vkoj.k ,oa ou ?kuRo fudkyk tkrk gSA  

  fjeksV lsaflax rduhd dk mi;ksx djds 

fdlh Hkh LFkku ds yS.M ;wt ,oa yS.M doj dk eSi rS;kj fd;k tk ldrk gSA ftlds }kjk fdlh Hkh 

ouo`Rr ;k oue.My esa rRdkyhu le; esa fdl izdkj dh HkkSxksfyd ,oa ikfjfLFkfrdh ikbZ tkrh gSA 

bldk Kku izkIr fd;k tk ldrk gSA 

  fjeksV lsaflax rduhd dk mi;ksx djds fofHkUu osDVj ys;j tSls 

fd jksM+] unh] ukyk] ouxzke bR;kfn dks lq/kkjk ;k vixzsM fd;k tk ldrk gSA mnkgj.k ds fy;s fdlh 

ou vH;kj.; esa dqN u;k ifjorZu tSls fd ubZ lM+d ;k ubZ okWVj ckWMh best esa nf'kZr gksrh gS rks 

ml ij vk/kkfjr eSi esa viMsV fd;k tk ldrk gSA 
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  fjeksV lsaflax rduhd dk mi;ksx csl eSi cukus esa Hkh fd;k tkrk 

gSA fdlh Hkh gkbZ fjT;ksY;w'ku lsVsykbZV best dks ft;ks fjÝsUl ,oa ekstsd djds oue.Myokj ;k AOI 

ds vuqlkj csl eSi rS;kj dj ml ij dk;Z fd;k tkrk gSA mnkgj.k ds fy;s e/;izns'k ou foHkkx lwpuk 

izkS|ksfxdh 'kk[kk us CykWd ds uD'ks Ldsu djokdj mldh ft;ks fjÝsfUlax oMZ O;w 2 gkbZ fjT;ksY;w'ku 

lsVsykbZV best ls dj mldks fMftVkbZTM fd;k x;k] ftlds ifj.kke Lo:i CykWd lhek,a /kjkry ij 

vius okLrfod LFkku ij vk xbZ gSA csl eSi dk mi;ksx lsVsykbZV best ij viuh CykWd lhek,a n'kkZrs 

gq;s QhYM esa losZ dk;Z esa lgk;rk feyrh gSA 

  lsVsykbZV best dh lgk;rk ls iwoZ esa gq;s vfrØe.k dk fu/kkZj.k fd;k 

tk ldrk gSA e/;izns'k ou foHkkx lwpuk izkS|ksfxdh 'kk[kk }kjk o"kZ 2013 dh gkbZ fjT;ksY;w'ku lsVsykbZV 

bestjh oYMZ O;w 2 dk mi;ksx o"kZ 2005 ds ckn gq;s vfrØe.k fu/kkZj.k ds fy;s fd;k tk jgk gSA blesa 

foT;wvy bUVjfizVs'ku }kjk ou lhekvksa ds vUnj gks jgs vfrØe.k dks js[kkafdr fd;k tk ldrk gSA 

blds vykok ehfM;e fjT;ksY;w'ku lsVsykbZV bestjh LISS-IV dk mi;ksx dj fiDly csl ,ukfyfll 

Hkh dh tk ldrh gSA 

 (FRA)  fnlEcj 2005 ls vfLrRo esa vk;s ou vf/kdkj vf/kfu;e 

ds rgr iV~Vksa ds lR;kiu gsrq lsVsykbZV bestjh dk mi;ksx fd;k tk jgk gSA 'kk[kk esa miyC/k dkWVkZslsV 

isuØksesfVd MsVk ¼2-5 fjT;ksY;w'ku½ dk mi;ksx ou vf/kdkj ds lR;kiu ds fy;s fd;k tk jgk gSA

  lsVsykbZV best dk mi;ksx ouksa esa yxus okyh vkx ds fu;a=.k 

ds fy;s Hkh fd;k tk jgk gSA MODIS,  ----------------------------------------------------------- bR;kfn 

lsVsykbZV best dk mi;ksx djds ou vfXu fuxjkuh iz.kkyh fodflr dh xbZ gSA QkWjsLV losZ vkQ 

bafM;k }kjk Fire Alert Management System- ,Iyhds'ku dk fuekZ.k fd;k x;k gS] ftlesa ou esa vkx 

yxrs gh lacaf/kr dEikVZesaV ;k chV ds ekWfuVfjax vkWfQlj dks Qk;j vyVZ eksckbZy ij ,l-,e-,l- }kjk 

fey tkrk gSA 

  ou vkoj.k ,oa ?kuRo dh fuxjkuh ds fy;s lsVsykbZV best vk/kkfjr ,Iyhds'ku 

dk fuekZ.k fd;k x;k gS ftlesa ,d vk/kkj o"kZ ls vkxkeh o"kZ ;k xr o"kZ dh rqyukRed v/;;u djrs 

gSA ,oa blds }kjk ou vkoj.k ,oa ?kuRo esa gksus okys ikWthfVo ,oa fuxsfVo ifjorZu dks vklkuh ls 

ns[kk tk ldrk gSA 
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Survey 123 for ArcGIS 

;g ,Iyhds'ku dsoy ikbaV MkVk losZ dk;Z ds fy, cukbZ xbZ gS%& 

Step-1 :-   Survey 123 ,si mi;ksx djus ds 

fy;s loZizFke LekVZ Qksu ij xwxy IysLVksj ls 

Survey123 for ArcGIS MkmuyksM dj bULVkWy 

djsaA Survey 123 bULVkWWYk djus ds ckn bls 

vksiu djus ij fuEu izdkj ls foaMks vksiu gksxhA 

tgka ij lkW¶Vos;j esa ykWx&bu ds fy;s Sign In 
ds cVu dks nck;saA 

 

 

Step-2 :-  foHkkxh; iksVZy ij ykWx bu ds fy;s 

lSfVax ds cVu dks nck;saA 

 

 

 

lSfVax cVu 
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Step-3 :-   foHkkxh; iksVZy ij ykWx bu ds 

fy;s lSfVax ds cVu nckus ij bl izdkj foaMks 

miyC/k gksxhA 

 

foHkkxh ds iksVZy dks ,M djus ds fy;s uhps fn;s 

x;s Add Portal cVu dks nck;saA 

 
Step-4 :-     Add Portal cVu dks nckus ij 

lkbZM esa iznf'kZr foaMks miyC/k gksxh tgka foHkkxh; 

iksVZy dh fyad Mkysa ,oa Add Portal  cVu nck;saA 

 
https://geo.mpforest.gov.in/geoportal 

  

 

 

lSfVax cVu 
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Step-5 :-   Add Portal cVu dks nckrs gh 

,si ds vUnj foHkkxh; iksVZy ,sM gks tk;sxk tks 

MPFD GIS Portal ds uke ls iznf'kZr gksxkA 

 
Step-6 :-     MPFD GIS Portal ,M gksus ds 

i'pkr cSd cVu nck;saA 

   
bl izdkj ykWx bu foaMks iznf'kZr gksxh ftlesa 

foHkkxh; ;wtj use ,oa ikloMZ MkysaA 

 

SIGN IN cVu nck;saA 
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Step-7 :-   SIGN IN cVu nckus ij ,d 

[kkyh foaMks miyC/k gksxh ftlesa fy[kk gksxk No 
surveys on device. 
 

foHkkx }kjk miyC/k djk;s x;s losZ eksM~;wy dks 

eksckbZy fMokbZl esa iznf'kZr djus ds fy;s Get 
Surveys cVu nck;saA 

 
Step-8 :-   Get Surveys cVu nckus ij foHkkx 
}kjk miyC/k djk;s x;s losZ eksM~;wy eksckbZy 

fMokbZl esa iznf'kZr gksaxsA 

 
losZ eksM~;wy eksckbZy fMokbZl esa MkmuyksM djus 

ds fy;s lacaf/kr losZ eksM~;wy ij fDyd djsaA 
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Step-9 :-   losZ eksM~;wy MkmuyksM djus bl 

izdkj ls ,d losZ QkWeZ iznf'kZr ftlesa Mki Mkmu 

cVu }kjk ldZy] fMohtu] jsat bR;kfn flysDV 

djsaA  

 

QksVks ysus ds fy;s LØhu ij cus dSejs ij fDyd 

djsaA 

 

QkWeZ dEiyhV djus ij ml LFkku dh 

ft;ksyksds'ku Lor% fMokbZl esa lso gks tk;sxh ,oa 

Hkjh xbZ tkudkjh QksVks ds lkFk Lor% fyad gks 

tk;sxhA 

 

yksds'ku iznf'kZr u gksus dh fLFkfr esa bl cVu 

dks nCkk;saA 

 

QksVks ysus ds i'pkr uhps LØhu ij cus  jkbZV 

ds fu'kku ij fDyd djsaA 

 

 

 

Step-10 :-      jkbZV ds fu'kku ij fDyd 

djus ij ,Iyhds'ku }kjk ,d eSlst iznf'kZr gksxk 

 
Send Later - ;g cVu nckus ij MsVk eksckbZy 

es lso gks tk;sxk ,oa ckn esa dHkh Hkh lsaM fd;k 

tk ldrk gSA 

 

Send Now - ;g cVu nckus ij MsVk losZ fd;k 

x;k MsVk rqjar foHkkxh; iksVZy ij VªkalQj gks 

tk;sxk gSA 

 

 

 

  

 

 

 

 



34 
 

 

Collector for ArcGIS 

Step-1 :-   Collector for ArcGIS ,si mi;ksx djus ds fy;s loZizFke LekVZ Qksu ij xwxy IysLVksj ls 

Collector for ArcGIS MkmuyksM dj bULVkWy djsaA Collector for ArcGIS bULVkWWYk djus 

ds ckn bls vksiu djus ij fuEu izdkj ls foaMks vksiu gksxhA tgka ij lkW¶Vos;j esa 

ykWx&bu ds fy;s ;w-vkj-,y- http://www.arcgis.com ds LFkku ij foHkkx dh osclkbZV 

dk ;w-vkj-,y- https://geo.mpforest.gov.in/geoportal Vkbi djus mijkar Continue 
cVu izsl djsaA 

 
  

 

Step-2 :-   Continue cVu nckus ds ckn ,d ubZ lkbZu&bu foaMks vksiu gksxh] ftlesa foHkkx dh 

osclkbZV ds vUnj ykWx&bu dk dk vkWI'ku gksxk ,oa lacaf/kr fMfotu dh ;wtj vkbZMh 

,oa ikloMZ i`fo"V djus ij mDr fMfotu dk uD'kk iznf'kZr gksxkA  

   

 
 

 

Collector for ArcGIS ,si }kjk vkWuykbZu ,oa vkWQykbZu nksuksa izfØ;k }kjk losZ fd;k tk ldrk gSA 

ijUrq ou{ks=ks esa lHkh txg bUVjusV dh lqfo/kk miyC/krk ugha gksrh gSA vr% izR;sd ifjfLFkfr esa losZ 

iw.kZ djus gsrq vkWQykbZu esi MkmuyksM djus dh vko';drk gSA 



35 
 

 

Step-3 :-   ;wtjuse ikloMZ Mkyrs gh ,d LØhu eksckbZy ij iznf'kZr gksxh ftlesa lacaf/kr fMfotu 

dk uD'kk miyC/k gksxk ,oa MkmuyksM dk vkWI'ku gksxk] ftl ij fDyd djus ls fMfotu 

dk uD'kk vksiu gksxk ,oa ftl LFkku ij losZ fd;k tkuk izLrkfor gS] ml LFkku ij  

zoom dj uD'kk MkmuyksM fd;k tk ldrk gSA uD'kk MkmuyksM djus ij fuEu izdkj 

ls LØhu iznf'kZr gksxhA 
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uD'kk MkmuyksM djus ds i'pkr~ fuEu izdkj ls LØhu iznf'Zkr gksxh rFkk vc fcuk fdlh 

bUVjusV dusD'ku ds Hkh lacaf/kr ,fj;k dk loZs dk;Z iw.kZ dj bUVjusV dh miyC/krk gksus 

ij Sync cVu izsl djus ij losZ fd;k gqvk MsVk lh/ks iksVZy ij viyksM gks tk;sxkA 

 
 

 

Step-4 :-   losZ izjaHk djus ds fy;s LØhu ij fn[k jgs uD'ks ij fDyd djsa ftlls eksckbZy ij 

MkmuyksM fd;k uD'kk iznf'kZr gksxk ,oa vkidh yksds'ku ,d fcanw ds :i esa uD'ks ij 

iznf'kZr gkxh ,oa fuEu izdkj ls LØhu iznf'kZr gksxh& 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step-5 :-   losZ izjaHk djus ds fy;s LØhu ij fn[k jgs Iyl ds fu'kku ij fDyd djus ij fuEu 

LØhu miyC/k gksxh ftlds varxZr ikWbZaV] ykbZu ,oa ikWyhxu losZ djus dk vkWI'ku miyC/k 

gSA 

 

viuh yksds'ku 

Kkr djus ds fy, 

fDyd djsaA 

losZ ds fy, fDyd 

djsa 
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ikbZaV MsVk losZ ds fy;s ikbZaV vkWI'ku ij fDyd djsa] ykbZu MsVk losZ ds fy;s ykbZu vkWI'ku 

ij fDyd djsa ,oa ,fj;k losZ ds fy;s ikWyhxu vkWI'ku ij fDyd djsaA 

 

 

 

 

 

 

 

 

 

 

 

 

Step-6 :-   ikbZaV vkWI'ku ij fDyd djus ij uhps nf'kZr foaMks iznf'kZr gksxh ftlesa fMohtu dk uke] 

jast dk uke ,oa losZ fd;s x;s Qhpj dk uke izfo"V djsa ,oa QksVks ysus ds fy;s LØhu ij 

uhps vVspesaV cVu ij fDyd djsaA QksVks ysus ds mijkar LØhu ij cus  jkbZV ds fu'kku 

ij fDyd djus ij MsVk lso gks tk;sxkA  

 

 

 

 

 

 

 

 

  

QksVks ysus ds fy;s vVspesaV 

cVu 
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Step-7 :-   ykbZu ,oa ikWyhxu vkWI'ku ij fDyd djus ij uhps nf'kZr foaMks iznf'kZr gkasxh ftlesa 

fMohtu dk uke] jast dk uke ,oa losZ fd;s x;s Qhpj dk uke izfo"V djsa ,oa Åij 

LØhu ij cus  jkbZV ds fu'kku ij fDyd djus ij uD'kk vksiu gksxkA uhps LØhu ij 

STREAM fy[kk gksxk ftl ij fDyd djs ,oa p;fur LFkku ij pydj losZ djsaA losZ 

iw.kZ gksus ij uhps nf'kZr PAUSE cVu nck;saA QksVks ysus ds fy;s LØhu ij uhps vVspesaV 

cVu ij fDyd djsaA QksVks ysus ds mijkar LØhu ij cus  jkbZV ds fu'kku ij fDyd 

djus ij MsVk lso gks tk;sxkA  
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step-8 :-   losZ dk;Z lEiUu gksus ds mijkar MkVk foHkkxh; iksVZy ij Hkstus ds fy, Sync cVu dks 

izsl djsA  
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Sampling Design and Allocation of Sample Plots 

(Sample Points will be provided from Head office of Green India Mission) 
 

 

1 Sampling Design: Sampling is the most important step for the estimation of forest carbon stocks. 

Appropriate sampling for the carbon stocks estimation can provide reliable estimates at a limited 

cost and man power.    Sampling includes the number, size and shape of the plots required  to 

measure the carbon stocks. Sampling a small portion of the entire population enables conclusions to be 

drawn about an  entire  population.  Sampling theory provides the means for scaling up information 

from the sample plots to the whole project area or even to a regional and national level (IPCC 2003). 

Thus, measurements of carbon stocks of sample plots can be extrapolated to per hectare for the 

whole project area. Sampling methods include simple random sampling, stratified random sampling and 

systematic sampling.  Standard sampling theory relies on random selection of a sample from the 

population so that each unit of the population has an equal probability of being included in the sample. 
 

Review literature should be conducted for the quality assurance and sampling design. Sources that 

may be consulted include peer-reviewed research articles/reports on the project area or similar 

area. National level reports having similar kind of forest may also be consulted before deciding the 

sampling design.  Information regarding the range, standard deviations, standard errors, or coefficient 

of variation of carbon stocks in project area or area similar to project area is useful to determine the 

number of sampling plots. 
 

Sample size depends on the required precision and the anticipated variance in the specific forest strata. 

At least 10% extra plots may be laid to reliably estimate the increase in carbon density. 

1.1 Stratification: It is useful to stratify the project area into strata that form relatively homogenous 

units.  The IPCC (2006) recommends stratifying by climate, soil, ecological zone, and management 

practices. In general, stratification also decreases the costs of monitoring because it typically diminishes 

the sampling efforts necessary, while maintaining the same level of confidence. 

Potential stratification options include: 

•   Land use (for example, forest, plantation, agroforestry etc); 

•   Vegetation species (if several); 

•   Slope (for example, steep, flat); 

•   Drainage (for example, flooded, dry); 

•   Age of vegetation; 

•   Proximity to settlement. 

In India, FSI has prepared Forest Cover map and Forest Type map of India. These Forest Cover maps 

and Forest Type maps have been used to stratify the project area into Forest Type and density stratum. 

Intersect tool in Arc GIS may be used to produce the Forest Type and Density maps. 
 

1.2 Calculation of Number of Permanent Sample Plot: The level of precision required for a forest 

carbon inventory has a direct effect on inventory for forest carbon stock assessment. Once the level of 

precision has been decided upon, sample size can be determined for each stratum in the project area. 

Volume or the aboveground biomass can be used to estimate the variance and further to estimate the 

sample size. 10-15 plots in the project area are usually enough to evaluate variance. For forestry 

inventory for carbon estimation normally a sampling intensity of 90/10(90 % confidence level and 

10% precision) is followed. Confidence level amounts to uncertainty one can tolerate. Precision level is 

the margin of error one can tolerate.   For example, estimation of the standard deviation and mean 

aboveground biomass or volume (t/ha) of the pilot sample plots can be worked out as follows:
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Variance (CV) = Standard deviation/Mean * 100 

Mean (M) = 60.41 t/ha 

Standard Deviation (SD) = ± 24.81 

CV = 24.81/60.41*100 

= 41.06 

Use the value of variance in the equation 1 

Sample Size (N) = (1.64*CV/AE)2                Eq. 1. (at 90% confidence interval with 10% allowable error) 

Where, 

CV= Coefficient of Variance as calculated above 

AE = Allowable error (e.g. 10%, 5%) 

N = (1.64 * 41.06/10) 2 

N= 45 

Sample Size (N) = 45. 

This means 45 plots are required to be laid in the project area. 
 

1.3 Allocation of Sample Plot in Each Stratum. 
 

Once the sample size is calculated, allocation of sample size to different strata is required. This is 

done using following formula: 

A = Area of Strata/Total Area × Sample Size 

For example. 
 

Stratum Forest Strata Area (ha) 
S1 Dry Teak Open Forest 3091.90 
S2 Dry Teak Moderately Dense Forest 537.46 
S3 Dry Teak Very Dense Forest 253.08 
S4 Southern Dry Mixed Deciduous Moderately Dense Forest 3874.30 
S5 Southern Dry Mixed Deciduous Open Forest 1469.00 
S6 Southern Dry Mixed Deciduous Very Dense Forest 70.67 

 Total 9296.30 
For Stratum 1 

A1 = 3091.90/9296.30*45 
A1 = 15 

For Stratum 2 
A2 = 537.46/9296.30*45 
A2 = 3 

For Stratum 3 
A3 = 253.08/9293.30*45 
A3 = 1 

For Stratum 4 
A4 = 3874.30/9296.30*45 
A4 = 19 

For Stratum 5 
A5 = 1469/9296.30*45 
A5 = 7 

For Stratum 6 
A6 = 70.67/9296.30*45 
A6 = 0 

It is further advised that to increase 10 % sample size to give adequate coverage to the 

underrepresented class.  Here A3 and A6 allocation of sample  size  shows  1 and 0  sample  plot 

respectively. It is advisable to allocate at least 03 sample plots in each stratum for sound statistical 

analysis.
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2. Laying out of field plot and Field data collection 
 

 
2.1 Location of Sample Plots 

 

Randomization of sample plots in a stratum: Arc GIS Software may be used to locate the sample plot 

in random manner in each stratum. 
 

2.2 Sample Plot Layout:  Permanent sample  plots  are  generally  regarded  as  statistically  more 

efficient  in  estimating  changes  in  forest  carbon  stocks  compared  to  temporary  plots  because 

typically there  is  high  covariance  between  observations  taken at successive sampling events in 

temporary plots. Permanent sample plots should be established for the assessment and monitoring 

of carbon stocks in the project area. Carbon monitoring requires both size and number of sample plots 

be decided. Plot size has the impact on the cost of carbon inventory and monitoring. Larger the plots, 

lower the variability between two samples. National circumstances may also be considered for 

assessment of carbon stocks. National Working Plan Code – 2014 may be followed for the sample 

plot design and layout methods. 
 

After reaching the predetermined sampling plot location, a square plot of 0.1 ha (31.62 m × 31.62 m) 

should be laid out by measuring 22.36 m horizontal distance i.e. half of the diagonal in all the four 

directions at 45° in north-east, at 135°in south-east, at 225° in the south west, and at 31.5°in north- 

west corners of the plot from true north. Care should be taken for lying out the proper dimensions 

of the plot. Then nested subplots of size 3 m × 3 m and 1 m × 1 m will be laid out at 30 m from the 

center of the main plot of 0.1 ha in all the four directions for the collection of samples for shrubs, 

climber and regeneration and herbs/grasses respectively. Along with the nested quadrat of size 3 m 

× 3 m and 1 × 1 m, 5 × 5 m quadrats should be laid at NE and SW direction. In 5 × 5 m plot, all the 

dead wood above 5 cm diameter would be collected, weighed and recorded. In 3 m × 3m, all woody 

litter, that is branches below 5 cm be collected weighed and recorded. All shrubs and climbers in 3 m 

× 3m plot would be up-rooted, weighed and recorded.  In 1m  ×1m  plot,  all  the  herbs/grasses 

including leaf litter would be collected, weighed and recorded. For estimation of soil organic carbon, 

forest floor would be swept and a pit of 30×30×30 cm would be dug at the center of 1m× 1 m plot at 

NE and SW corner of the main 0.1 ha plot. A composite sample of soil weighing 200gm would be 

kept for Soil Organic Carbon analysis. The soil sample will be kept in a polythene bag and tightly closed 

and properly labelled. 
 

Concept of Bulk Density of Soil: Bulk density of the soil is defined as the dry weight of soil per unit 

volume of the soil. It is required to convert between volume and weight of the soil. Information ion 

bulk density is required for determination of soil organic carbon content per unit area. Collection of 

soil sample for bulk density estimation is done in 1m × 1m plot. A core sampler of known volume 

(bulk density core sampler) is inserted in soil between 0-10 cm depth with the help of hammer, up to 

the top of the core. Remove the core carefully so that soil inside the core may not drop down. 

Collect the entire soil in a polythene bag, and proper label should be fixed on the sample. Repeat 

this exercise again in the soil 10-20 and 20-30 cm depth. 
 

Bulk Density of Soil: information on bulk density is required for determination of soil organic carbon 

content per unit area. Collection of soil sample for bulk density estimation is done in 1m × 1m plot. A 

core sampler of known volume (bulk density core sampler) is inserted in soil between 0-10 cm depth 

with the help of hammer, up to the top of the core. Remove the core carefully so that soil inside the 

core may not drop down. Collect the entire soil in a polythene bag, and proper label should be fixed 

on the sample. Repeat this exercise again in the soil 10-20 and 20-30 cm depth.
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Scheme of laying out of a sample plot of 0.1 ha is given in figure  
 

 

Figure 4.1 Sample Plot Layout 
 

2.3 Equipment Required: Field Sampling Kit should be prepared well in advance before proceeding 

to the field for measurements. The following equipments and items are required for laying the 

sample plots in the forest for carbon monitoring: 
 

1.     Nylon – Rope (04) of the length 
31.62 m (or more) for all the four 
side of the plot. 

2.  Stapler Pins 3.     Field Maps 

4.     Clinometer/hagaaltimer/        Ravi 
multimeter           for           height 
measurement 

5.  Electronic              Weighing 
Balance 

6.     Secateurs 

7.     Compass 8.  Measuring Tape (50 m) 9.     Khurpi/Kudal 

10.  Global Positioning System (GPS) 11. Iron Pole/Wooden stick 12.  Khukri/Machete 

13.  Camera 14. Polybags/Paper Bags 15.  Core Sampler 

16.  Aluminum Tags 17. Rubber Bands 18.  Batteries 

19.  Hammer 20. Nails 21.  Torch 

22.  Stapler 23. Rucksack 24.  Paint and Brush 

25.        First Aid Kit 26. Permanent Marker 27.  Data Recording Sheets 

28.        Toposheet 29. Spade 30.  Axe 
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2.4 Field Team: Field tours for data collection from sample plots require at least one 

experienced/trained  person and four  assistants to  layout the  plots. Human resource  should be 

properly trained before going to the field or first day can be given to layout the sample plot and proper 

division of work help in the efficient coordination between the team members and reduce the cost 

of the carbon inventory. 
 

2.5 Field Background: Before going to the field studies, information regarding the field location should 

be collected that will help in locating sample plots. Field maps should be prepared with the help 

Geographic Information System. Project area, project boundary, nearby settlements, roads, river, 

forest types, forest cover, and other land use features should be properly embarked on the field 

maps. Base camp should be established in the project area. Interaction with the local communities can 

help in collecting information about the project area and ground truthing. Local labour can also be 

hired for the easy movement in the forest and nearby locations. 
 

2.6 Tree Measurements 

Forest measurement from individual tree to stand of trees and measurement and estimation of tree 

volume and biomass is important for assessment of biomass carbon in a forested stand. In tree and 

forest measurement some variables are not measured directly like volume of wood that is harvested 

from a large area. If it is difficult to measure some parameters or it cannot be measured directly at 

all, indirect methods/models are applied to approximate or estimate the parameter of interest. 

These methods often involve measuring parts of the body (e.g., tree trunk), or parts which can be 

measured with desired accuracy. Then mathematical models/ procedures are used to convert the 

known measurements of the parts to make an estimate of the parameter of interest (e.g., tree biomass 

carbon in the present case). 

Procedure 

(i)   Mark the center of the plot and record the GPS location. 

(ii)  Mark all the four corners of plot with the ranging pole/wooden stick 

(iii) Assign the unique code to the permanent plot. 

(iv) Record the species name. 

(v)  Paint all the trees with yellow/red color at 1.37 m height. 

(vi) Take photographs of the plot 

 

Tree CBH Measurements 
For aboveground biomass all tress having diameter of 10 cm and above (≥10 cm) or CBH (≥30 cm)will 

be enumerated. Species and diameter class wise information obtained from the sample plot of 0.1 

ha is recorded carefully in the plot description form (Annexure VI).  Border line trees i.e. the stem of 

the trees touch the north and west border line of the plot will be enumerated.  However, the stem 

of the trees touches the east and south border line of the plot will be treated as “out trees” and 

information about out tress will not be recorded in the plot description form. Trees below 10cm 

diameter at breast height over bark will be enumerated as sapling. One should be clear that the 

enumeration in  the  plot should be  started from  the  North-east  corner  and will  be  proceed  in 

clockwise direction. The same procedure should be followed for all the sample plots. The height of 

the trees in the all the sample plots should be measured. 
 

Circumference of the tree (Circumference at breast height, CBH) is measured at 1.37 m from the 

ground. The circumference may be measured by wrapping measuring tape firmly around the stem, 

perpendicular to axis. The point must be marked for repeated measurements for assessing growth rate 

to ensure that the same position will be measured in each occasion.
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Following precautions are to be observed while measuring tree CBH 

(i)   On slopping ground measurements should be taken from the uphill side of the stem. 

(ii)  For Leaning trees (on level ground), the point will be on the under-side of the tree parallel to 

the axis of the stem. 

(iii) Trees forked below breast height should be treated as a double stem i.e. two separate tree. 

(iv) Trees forked above breast height should be treated as a single stem and measured according 

to the position of tree on ground or hills. 

(v)  Trees forking at breast height or slightly above are measured at the point of minimum 

diameter below the fork. 

(vi) Coppice crops should be measured from ground level, not from stool level. 

Besides this, following precautions should also be ensured for proper accurate measurements. 

(i)   The loose mounds of soil and litter should be displaced and cleared. 

(ii)  The vines, moss, loose bark and other loose material at breast height should be removed. 

(iii) The breast height should be fixed by using a fixed height (bh) stick. 

(iv) Measure at right angles to the stem axis. Keep tapes taut. 

(v) Special attention should be placed for buttressing and fluting situations to ensure 

standardization and comparability of records. Normally, measurement is made above the 

buttress/fluting. Where this extends well up the bole, an arbitrary height is specified, e.g. 3 

m above ground (Figure 4.2) 

Tree Height Measurement 
 

(i)   The height of tree is important characteristics for measuring the total amount of wood 

contained in tree. It is the vertical distance from ground level to the highest given point on 

the tree known as tip of the tree. Identifying actual tree top and the fact that the tree top 

may not be directly over the base of the tree are main sources of error for tree height 

measurements. Therefore, the concept of merchantable tree heights is adopted with the 

view of utilization perspective. It is the height of the tree (or the length of trunk) up to which 

a particular product may be obtained. Height can be measured through ocular estimate, 

non-instrumental, (shadow method, single pole method). The height can be measured by 

specially   designed   instruments   specifically   for   tree-height   measurements   such   as 

clinometers, altimeters or hypsometers. 
 

Measuring tree parameters: 

(i)        Walk around the tree and find the best location to view the top of the tree. 

(ii) Stand far enough away from the tree so that the top of the tree is less than 90 degrees 

above the line of sight. 

(iii)      Always stand up-slope of the tree. Standing down-slope of the tree should only take 

place when no other option exists. 

(iv)      Measure height of all the tree 

(v)       Follow the instructions provided by the manufacturer of the instruments. 

(vi)      Place chalk mark on the tree to indicate that the tree has been measured. 

(vii)     All trees should be tagged with the placement of an aluminum numbered tag and nail. 

(viii)    Record species name with the local name and the associated DBH and height into the 

format. 
(ix)  When all of the trees in the plot have been measured, there should be a check to see 

that all of the trees have been measured. 
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Fig : Tree CBH measurement under different situations 
 

2.7 Shrub Sampling: 4 quadrats of 3m × 3m should be laid at 30 m form the center of the main plot 

(0.1 ha). The sample of every shrub should be collected and data from all the quadrats should be 

recorded in the plot description form. 
 

Procedure: 
 

(i)  Cut all the shrubs from the plot from ground level. 

(ii) Fresh  weight  of  the  harvested  shrubs  from  the  shrub  plot  should  be  measured  using 

portable weighing machine. 

(iii) Collect the 200 gmfresh sample and pack in the polybags to be carried to the laboratory for 

further analysis of dry weight. 
 

2.8 Tree Regeneration/Sapling: In3m × 3m plot, CBH all the trees having CBH <10 cm should be 

measured. Biomass equations have been developed by FSI to estimate the biomass of the tree 

having diameter <10 cm. 
 

2.9 Herb Sampling: Sampling of the herbs is done by lying 1m ×1 m plot using destructive sampling. 

Procedure: Species name and number of each herb should be recorded in the format. 

(i)   Harvest all the herbs in the herb plot of 1m ×1 m. 

(ii)  Fresh  weight  of  the  harvested  herbs/grasses  should  be  recorded  through  portable 

weighing machine. 

(iii) A  small  Sample  of  known  quantity  should  be  properly  packed  and  brought  to  the 

laboratory for further dry weight estimation. 
 

2.10 Litter Sampling: Litter sampling should be conducted by laying 3m ×3 m plot
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Procedure: 
 

(i)   Lay out a plot of 3m × 3 m. 

(ii)  Collect all the litter in the sample plot. Litter contains all deal plan material that includes 

fallen leaves (fresh, dry, semi or partially decomposed leaves), fruit, flower, twigs, bark etc. 

(iii) Record the fresh weight of the total litter collected. 

(iv) Take the 200gm sample of the litter 

(v)  Sample should be properly marked and packed for laboratory analysis for determination of 

dry weight. 
 

2.11 Dead wood: All dead wood above 5 cm diameter should be collected, weighed and recorded. A 

sample of known quantity should be kept for laboratory analysis. 
 

2.12 Soil Organic Carbon: For collecting data on soil carbon, forest floor would be swept and a pit of 

30×30×30 cm would be dug at the center of 1m × 1 m plot at NE and SW corner of the main 0.1 ha 

plot. A composite sample of soil weighing 200gm would be kept for Soil Organic Carbon using 

Walkley and Black method. The soil sample will be kept in a polythene bag and tightly closed and 

properly labelled. 
 

Soil Sample Collection for Bulk Density: Collection of soil sample for bulk density estimation is done 

in 1m × 1m plot. Insert the bulk density core sampler (of known volume) in between 0-10 cm depth 

with the help of hammer, up to the top of the core. Remove the core carefully so that soil inside the 

core may not drop down. Collect the entire soil in a polythene bag, and proper labeled should be 

fixed on the sample. Repeat this exercise again in the soil 10-20 and 20-30 cm depth. 
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3. Forest Carbon Stock Estimation 
 

3.1 Estimation of Tree Biomass 
 

Biomass is defined as the total amount of living organic matter (aboveground and below ground) in 

trees. It is generally expressed on oven-dry basis per  unit area. More recently there has been 

increasingly interest in measurement of the weight that is the biomass of tree. Role of forest has 

been increasingly recognized as most cost-effective option for climate change mitigation through 

carbon captured in biomass and soils. Furthermore, it is not just stem which are of interest but the 

whole living biomass components of the tree (Bole, bark, branches, twigs and leaves. Biomass can be 

measured directly or through estimation functions. 
 

3.1.1 Biomass by direct measurement : 

Direct measurement of biomass involves felling, dissecting and weighing different components of tree. 

Stratified tree technique method is normally used for biomass estimation by harvesting the sample 

trees, for which a temporary sample plots of different sizes are laid out according to the size of the 

area in the forest. The DBH and height of all the standing trees in the sample plots covering the 

entire diameter range of each plot is recorded and correlation (diameter & height) was established by 

having regression coefficient (R2) values. The whole diameter range is divided into three or four 

diameter classes. One mean tree from each diameter class is harvested. 
 

All the tree components (leaves, twigs, branches, bark, bole) including roots are separated immediately 

after felling and their fresh weights recorded in the field. The representative samples of each tree 

component (100 or 200 g each of leaves, twigs, branches, bark, fruit) are taken for oven dry weight 

estimation in laboratory. 
 

The  bole  portion  of  the  sample  trees  is  cut  into  2m  long  sections  (billets)  for  convenience  of 

weighing. Approximately 5-cm broad discs are removed from the base of each billet for estimation 

of fresh and dry weights of bark and wood (under bark) and also for the estimation of volume (over 

bark and under bark) of the main bole (upto a diameter limit of 5cm over bark). The average 

diameter of the two successive discs are taken to calculate the volume (over bark and under bark) of 

each section and finally the volume of each section is added up to get the volume of main bole (over 

bark and under bark). 
 

The root systems of all the sample trees are completely excavated excluding their fine rootlets. All 

possible care is to be taken to remove the soil particles sticking to the roots and fresh weight taken 

immediately to prevent the weight loss. Representative root sample are also taken for its dry weight 

estimation. The oven dry weight of each component thus obtained is summed up which is the oven 

dry weight of the sample tree. The stand biomass (t ha-1) was obtained by multiplying the dry 

weights of the sample trees by the number of tree in respective diameter classes followed by 

summation of biomass in each diameter class. 
 

3.2 Biomass Estimation Functions : 

Given the difficulty associated with direct measurement of tree biomass, allometric functions allow 

tree biomass  estimation  from  simply  measured  characteristics  standing  trees.  Allometry  is  the 

relation between the size of an organism and the size of any of its parts. Allometric equation is 

usually expressed in power-law form or in logarithmic form and are widely used in many biological 

disciplines to describe systematic changes in morphogenesis, physiology, adaptation, and evolution. 

Once an allometric equation has been developed, the biomass can be estimated in a forest stand using 

just the simple measurements of diameter. The general form of allometric equation's is usually written 

as,
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y = bxa
 

 

or, in natural logarithmic (ln) terms, 

ln y = ln b + a ln x 

Where, b is a constant (called the "allometric coefficient"), and a is the allometric exponent. 
 

These equations should be avoided outside the specified diameter range, otherwise the estimates 

may be tend to overestimated. 
 

If local allometric equations are available, the biomass can be assessed easily by using them. 

If such equations are not available, then it is better to develop site-specific allometric equations by 

collecting data from individual trees. Allometric equations for estimation of biomass have been 

developed for most Indian tree species and are available in literature. 
 

3.3 Estimation of Carbon in different pools: 
 

1)   Aboveground Biomass: Aboveground biomass includes live tree biomass and non-tree biomass 

comprising of herbs and shrubs. 
 

a) Live Tree Biomass: The biomass of tree is usually estimated using volumetric equation. For 

most of the tree species Forest Survey of India have given volumetric equation (FSI, 2009). 

Volumetric equations relate biomass with the  tree  height  and/or  Diameter  at  breast 

height (DBH) measured 1.37 m above the ground. 
 

Tree Carbon Stock Estimation 
 

C = [V x D x BEF] x (1+R) x CF 
 

Where: 

V = merchantable volume, m3 ha-1 Tree volume of a stand are normally available in forest 

inventory and growing stock data. 

D        basic wood density, tonnesd.m. m-3 merchantable volume (Species wise information on 

Basic wood density are available in literature. 

BEF biomass     expansion     factor     for     conversion     of     merchantable     volume     to 

aboveground tree biomass, dimensionless. Biomass expansion factor is defined as: 

the ratio of total aboveground oven-dry biomass density of trees with a minimum dbh 

of 10 cm or more to the oven-dry biomass density of the inventoried volume. 

R        root-to-shoot ratio (dimensionless) 

CF      carbon fraction of dry matter (default = 0.047) 
 

 

BEF is not available for majority of Indian tree species. FSI has developed equation for to estimate 

the biomass of small wood and foliage of trees having DBH 10 cm or more as well as for DBH less 

than 10 cm. FSI method of calculating biomass of small wood and foliage having DBH 10 cm or more 

and also for the sapling having DBH less than 10 cm is used. 
 

Biomass Estimation 
 

i)       Estimate the volume of each tree in the sample plot using volumetric equation (FSI, 

1996, Annexure I) 

ii) Obtain basic wood density for all the tree species encountered in the sampling plot 

from the literature (Annexure III) 

iii) Multiply the volume of each tree with the respective wood density to obtain the dry 

weight of each tree.
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iv) Use the Biomass equation for estimation of biomass of small wood and foliage of trees 

having DBH 10 cm or more and also for DBH less than 10 cm (Annex II) 

v)      Sum the weight of all the trees of all tree species for all the sample plots. 

vi) Extrapolate the weight of each species from the total sample area (sum of all the 

plots) to per hectare value (tonnes of biomass per hectare for each species). 

vii) Sum the biomass of each species to obtain the total biomass of all the trees in tonnes 

per hectare. 

viii)   Carbon is 47 % of the biomass (IPCC, 2006). 

Shrub Biomass: Samples brought to the laboratory are oven dried at 70-85°C until reaching constant 

weight. Biomass of the shrubs is extrapolated per hectares basis after calculating as follows: 
 

Biomass =         Dry Weight of sample        ×  Actual Fresh Weight 
 

Fresh Weight of sample 
 

Herb Biomass: Samples brought to the laboratory are oven dried at 70-85°C until reaching constant 

weight. Biomass of the herb is extrapolated per hectares basis after calculation as follows: 
 

Biomass =       Dry Weight of sample        ×  Actual Fresh Weight 
 

Fresh Weight of sample 
 

2 ) Belowground Biomass: Relationship exist between biomass in shoot and roots for a tree. In the 

absence of default value of the Root-Shoot Ratio of the tree species, IPCC (2003) default factors will 

be used for the estimation of Belowground Biomass. 
 

3 ) Litter Biomass: Samples brought to the laboratory are oven dried at 70-85°C until reaching constant 

weight. Biomass of the herb is extrapolated per hectares basis after calculation as follows: 
 

Biomass =       Dry Weight of sample        ×  Actual Fresh Weight 
 

Fresh Weight of sample 
 

4)Dead Wood Biomass: Samples brought to the laboratory are oven dried at 70-85°C until reaching 

constant weight. Biomass of the herb is extrapolated per hectares basis after calculation as follows: 
 

Biomass =       Dry Weight of sample        ×  Actual Fresh Weight 
 

Fresh Weight of sample 
 

5.4 Soil Organic Carbon: IPCC (2006) recommends soil organic carbon in the upper 30 cm of soil. This 

zone is intended to cover the actively changing soil carbon pools. Facility for estimation of soil 

organic carbon may not be available with Sate Forest Departments. Forest Department may get the 

samples analyzed from their state Forest Research Institutes, research Institutes under ICFRE/State 

or central Agricultural Universities and ICAR institutes Accredited soil testing laboratories etc. 
 

Estimating percent course fragment in the soil: 
 

Percent coarse fragment (> 2mm size) in soils is estimated to work out the correct soil weight.  After 

taking the weight of the sample dried for bulk density, this sample is put in the 2 mm sieve, and run 

the water over it. Soil particles less than 2 mm will go away with water. Take out the fraction from 

the sieve and dry it and weigh it. Calculate the percentage of the coarse fragment. 
 

Preparation of the sample for soil organic carbon estimation: 
 

Open the polythene bag and spread the samples on a brown paper sheet in the laboratory. Let the 

sample dry at room temperature in the laboratory. Avoid direct sun drying or oven drying.   After
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drying the samples, grind it and sieve it through 2 mm sieve. This sieved sample is used for soil 

organic carbon estimation. 
 

Analysis of the sample for soil organic carbon: 
 

Soil    organic    carbon    percentage    is    estimated    by    standard    Walkley    &    Black    (1934) 

method.(AnnexureIV ) 
 

Soil carbon stock calculations: 
 

Soil stoniness and land use are recorded. Soil samples are analysed for required parameters 

bulk density, and organic carbon  Soil organic carbon stock Qi (Mg m-2) in a soil layer or sampling 

level i with a depth of Ei (m) depends on the carbon content Ci (g C g-1), bulk density Di (Mg m-3) and 

on the volume fraction of coarse elements Gi, given by the formula (Batjes, 1996): 

 

Q i = C i D i E i ( 1 - G i ) 

 
3.5 Total Carbon Stock: 

 

(i)   Carbon contents for trees, shrubs, herbs, dead wood, litter and soil are calculated at plot level. 

(ii)  The carbon contents for the different components (trees, shrubs, herbs, dead wood, litter 

and soil) within plots are summed up to get carbon stock per plot in MgC/ha. 

(iii) The plot level results are then extrapolated on per hectare basis. This is carbon density or 

Carbon stock per unit area, say tonnes of carbon per hectare) 

(iv) The carbon stocks per unit area are then multiplied by the area of the stratum (e.g. forest 

type/density) to produce an estimate of the total carbon stock of the stratum. 

(v)  Carbon contents of different strata are summed to produce the total carbon stock of the project 

area (Annexure V) 

(vi) Multiply  the  carbon  stocks  by  3.67  (or  44/12)  to  convert  the  carbon  stocks  into  CO2 

equivalent. Climate Change mitigation benefit of forestry projects are accounted in terms of 

carbon dioxide equivalent
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dkcZu LVkWd vkadyu gsrq MkVk laxzg Q+keZ 

lkekU; lwpuk% 

 
IykWV la[;k  

dEikVZesaV la[;k %   fnukad % 

thih,l jhfMax ¼ySV@ykax@leqnz ry ls ÅpkbZ½  

ykWfiax@pjku@vkx vkfn 
ou jsat 

vkLisDV   

 
<+yku  

 

 

 o`{k (Trees)% IykWV vkdkj % 31.62 m X 31.62 m 

Øe 

la[;k 

iztkfr uke 

¼fgUnh@vaxzst+h@LFkkuh; Hkk’kk@oSKkfud ukea½ 

Ikfjf/k 

¼lsaeh-esa½ 

ÅaWpkbZ 

¼eh-esa½ 

fVIi.kh 

1     
2     
3     

  

(a) fd”kksj o`{k  (Saplings)% IykWV vkdkj % 3 m X 3 m 

Øe 

la[;k 

iztkfr uke 

¼fgUnh@vaxzst+h@LFkkuh; Hkk’kk@oSKkfud ukea½ 

Ikfjf/k 

¼lsaeh-esa½ 

ÅaWpkbZ 

¼eh-esa½ 

1    
2    
3    

 

(b) fd”kksj o`{k  (Saplings)% IykWV vkdkj % 3 m X 3 m 

Øe 

la[;k 

iztkfr uke 

¼fgUnh@vaxzst+h@LFkkuh; Hkk’kk@oSKkfud ukea½ 

Ikfjf/k 

¼lsaeh-esa½ 

ÅaWpkbZ 

¼eh-esa½ 

1    
2    
3    

 

(c) fd”kksj o`{k  (Saplings)% IykWV vkdkj % 3 m X 3 m 

Øe 

la[;k 

iztkfr uke 

¼fgUnh@vaxzst+h@LFkkuh; Hkk’kk@oSKkfud ukea½ 

Ikfjf/k 

¼lsaeh-esa½ 

ÅaWpkbZ 

¼eh-esa½ 

1    
2    
3    

 

(d) fd”kksj o`{k  (Saplings)% IykWV vkdkj % 3 m X 3 m 

Øe 

la[;k 

iztkfr uke 

¼fgUnh@vaxzst+h@LFkkuh; Hkk’kk@oSKkfud ukea½ 

Ikfjf/k 

¼lsaeh-esa½ 

ÅaWpkbZ 

¼eh-esa½ 

1    
2    
3    
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  (a) >kfM+;k¡ IykWV vkdkj % 3 m x 3 m 

 

Øe 

la[;k 

iztkfr uke 

¼fgUnh@vaxzst+h@LFkkuh; 

Hkk’kk@oSKkfud ukea½ 

iztkfr 

la[;k 

dqy rkt+k 

ot+u 

lSEiy rkt+k 

otu 

lSEiy dksM 

1      

2      

3      

 

(b) >kfM+;k¡ IykWV vkdkj % 3 m x 3 m 

 

Øe 

la[;k 

iztkfr uke 

¼fgUnh@vaxzst+h@LFkkuh; 

Hkk’kk@oSKkfud ukea½ 

iztkfr 

la[;k 

dqy rkt+k 

ot+u 

lSEiy rkt+k 

otu 

lSEiy dksM 

1      

2      

3      

 

(c) >kfM+;k¡ IykWV vkdkj % 3 m x 3 m 

 

Øe 

la[;k 

iztkfr uke 

¼fgUnh@vaxzst+h@LFkkuh; 

Hkk’kk@oSKkfud ukea½ 

iztkfr 

la[;k 

dqy rkt+k 

ot+u 

lSEiy rkt+k 

otu 

lSEiy dksM 

1      

2      

3      

 

(d) >kfM+;k¡ IykWV vkdkj % 3 m x 3 m 

 

Øe 

la[;k 

iztkfr uke 

¼fgUnh@vaxzst+h@LFkkuh; 

Hkk’kk@oSKkfud ukea½ 

iztkfr 

la[;k 

dqy rkt+k 

ot+u 

lSEiy rkt+k 

otu 

lSEiy dksM 

1      

2      

3      
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 gcZ~l (Herbs)% 

a. mRrj&Ikf”pe dksuk: IykWV vkdkj % 1 m x 1 m 
Øe 

la[;k 

iztkfr uke 

¼fgUnh@vaxzst+h@LFkkuh; Hkk’kk@oSKkfud ukea½ 

dqy rkt+k 

ot+u 

lSEiy rkt+k 

otu 

lSEiy dksM 

1     

2  

3  

b. mRrj&iwoZ dksuk% IykWV vkdkj % 1 m x 1 m 
Øe 

la[;k 

iztkfr uke 

¼fgUnh@vaxzst+h@LFkkuh; Hkk’kk@oSKkfud ukea½ 

dqy rkt+k 

ot+u 

lSEiy rkt+k 

otu 

lSEiy dksM 

1     

2  

3  

c. nf{k.k&iwoZ dksuk: IykWV vkdkj % 1 m x 1 m 
Øe 

la[;k 

iztkfr uke 

¼fgUnh@vaxzst+h@LFkkuh; Hkk’kk@oSKkfud ukea½ 

dqy rkt+k 

ot+u 

lSEiy rkt+k 

otu 

lSEiy dksM 

1     

2  

3  

d. nf{k.k&if”pe dksuk%  IykWV vkdkj % 1 m x 1 m 

Øe 

la[;k 

iztkfr uke 

¼fgUnh@vaxzst+h@LFkkuh; Hkk’kk@oSKkfud ukea½ 

dqy rkt+k 

ot+u 

lSEiy rkt+k 

otu 

lSEiy dksM 

1     

2  

3  

e. nf{k.k&iwoZ dksuk: IykWV vkdkj % 1 m x 1 m 
Øe 

la[;k 

iztkfr uke 

¼fgUnh@vaxzst+h@LFkkuh; Hkk’kk@oSKkfud ukea½ 

dqy rkt+k 

ot+u 

lSEiy rkt+k 

otu 

lSEiy dksM 

1     

2  

3  

f. ijksithoh@yrk@led{k ikS/ks% IykWV vkdkj %  1 m x 1 m 
Øe 

la[;k 

iztkfr uke 

¼fgUnh@vaxzst+h@LFkkuh; Hkk’kk@oSKkfud ukea½ 

dqy rkt+k 

ot+u 

lSEiy rkt+k 

otu 

lSEiy dksM 

1     

2  

3  

 

mailto:fgUnh@vaxzst+h
mailto:fgUnh@vaxzst+h
mailto:kk@oSKkfud
mailto:fgUnh@vaxzst+h
mailto:fgUnh@vaxzst+h
mailto:kk@oSKkfud
mailto:fgUnh@vaxzst+h
mailto:fgUnh@vaxzst+h
mailto:kk@oSKkfud
mailto:fgUnh@vaxzst+h
mailto:fgUnh@vaxzst+h
mailto:kk@oSKkfud
mailto:fgUnh@vaxzst+h
mailto:fgUnh@vaxzst+h
mailto:kk@oSKkfud
mailto:ijksithoh@yrk
mailto:ijksithoh@yrk
mailto:fgUnh@vaxzst+h
mailto:fgUnh@vaxzst+h
mailto:kk@oSKkfud


54 
 

 fxjs gq, iRrs] Vgfu;ka] Qy] Qwy o cht ds LkSEiy dk laxzg  

(IykWV vkdkj % 3 m x 3 m): 
 

a.  mRrj&if’pe dksuk = …………………………………………………………… 

 rkt+k otu ¼xzke esa½  = …………………………………………………………… 

 lSEiy rkt+k otu ¼xzke esa½  = ………………………………………………………… 

b.  mRrj&iwoZ dksuk = ………………………………………………………… 

 rkt+k otu ¼xzke esa½  = ………………………………………………………… 

 lSEiy rkt+k otu ¼xzke esa½  = ………………………………………………………… 

c.  nf{k.k&iwoZ dksuk = ………………………………………………………… 

 rkt+k otu ¼xzke esa½  = ………………………………………………………… 

 lSEiy rkt+k otu ¼xzke esa½ = ………………………………………………………… 

d.  nf{k.k&if”pe dksuk = ………………………………………………………… 

 rktk out ¼xzke esa½ = ………………………………………………………… 

 lSEiy rktk out = ………………………………………………………… 

 

  feV~Vh ds LkSEiy 

 
(a)  Bulk  Density:  0&10 lsafe0] 10&20 lsafe0] rFkk 20&30 lsafe0 dh xgjkbZ ls feV~Vh ds lSEiy dks 

bdV~Bk djus ds fy,] dksjj dk iz;ksx djsaA gj dksj ds lSEiy dks ,d vyx ikjn”khZ ikWyhFkhu cSx esa 

Hkj ysaA ,d LFkkbZ ekdZj isu ls ml cSx ij lSEiy dk uacj Mky ysa (mnkgj.k ds fy,] 1BDa  tgka 

*1* IykWV uacj gS , 0&10 lsafe0 ds fy,,  *1BDb* 10 ls 20 lsafe0 ds fy, rFkk *1BDc*,  20&30 lsafe0 ds 

fy,). Tick below after sample collection: 
 

0-10 cm 10-20 cm 20-30 cm 

   

 

(b)  feV~Vh ds LkSEiy dk laxzg% 30 lsafe0 ds xM~Mk [kksnsa] feV~Vh dks feyk,a rFkk 200 xzke LkSEiy dks 

,d ikjn”khZ ikWyhFkhu cSx esa Hkj ysaA ,d LFkkbZ ekdZj isu ls ml cSx ij lSEiy dk uacj Mky ysa 

(mnkgj.k ds fy,] 1a,  tgka *1* IykWV uacj gS] vkSj *a* 0&30 lsafe0 dk feV~Vh dk dkWye gSA 

 

Source: ICFRE Resource Manual “Training Program for the Staff of Madhya Pradesh Forest Department on 

Measurement of Forest Carbon Stocks under Ecosystem Services Improvement Project” 17-18 June 2019, Madhya 

Pradesh 
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