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Introduction 

Active forest fires are detected from the satellite images and BHUVAN 
Portal. 
 
 

Forest Fires are one of the main concerns of the Forest Department 
that occur during ‘Fire Season’ (15th February to 15th June) every year. 
 

 

 Around 71 % of total geographical area of Uttarakhand is forest area 
and the most vulnerable areas for forest fires are Chir-pine forests 
which constitute around 26 % of total forests of Uttarakhand.  
 

 

 The most sensitive districts for forest fires are - Pauri-Garhwal, 
Nainital, Almora, Rudraprayag, Chamoli, Pithoragarh, Tehri . 
 



 
Forest Fire -  Adverse effects  
 

TRANSBOUNDARY 
 
• Loss of biodiversity &  loss of wild life habitat  
• Global warming resulting in rising temperature &  

CO2  
• Loss of carbon sinks  
• Disturbance of global biogeochemical cycles 
• Degradation of water catchment areas 
• Ozone layer depletion 
• Health problems leading to diseases 

3 



Forest Fire –Adverse effect… 

REGIONAL -  
• Degradation of forests 
• Loss of natural regeneration and forest cover 
• Soil erosion affecting productivity of soils and 

production 
• Change in the microclimate of the area  
• Indirect affect on agricultural production 
• Loss of livelihood for tribal and rural poor  

(300 million) dependent on NTFP’s  
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CLASSIFICATION 

• ON BASIS OF CAUSATIVE FACTORS: 

NATURAL  

ACCIDENTAL 

INTENTIONAL  
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Forest Fire 



 
Forest Fire – Natural ….  
 
Causes – 
• Lightning – Maximum no. 
• Rolling Stones 
• Rubbing of dry bamboo 

 
Nature & Effect – 
• Non preventable & spontaneous 
• Damage less 
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Forest Fire – Accidental…  
 Causes 

 
• Kindling fire without permission -  By laborers 

engaged in forestry works, road construction  
 

• Leaving a fire burning (graziers and gatherers of 
various forest products starting) 
 

• Small fires to obtain good grazing grass 
 

• Facilitate gathering of NTFP’s e.g. flowers of 
Madhuca indica and leaves of Diospyros 
melanoxylon 
 

• To ward off wild animals 
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Forest Fire – Accidental…  
 
Causes  
 
• Burning bark to destroy beetles 

 
• Shifting cultivation (especially in N-E region and 

parts of States of Orissa and Andhra Pradesh) 
 

• Accidental fires by careless visitors to forests e.g. 
Throwing of torchwood, cigarette or coal pieces 
 

• Burning the field or grass lands adjacent to forest 
 

• Accidental spread of fire in the forest while burning 
fire lines departmentally. 
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Forest Fire - Intentional 

By Villagers – To 

• Burn the undergrowth and grass to collect MFP. 

• Charring the stumps for making charcoal. 

• Scare away wild animals from nearby villages 

• Induce new shoots of grass in summer by burning 

dry grass 
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 Creeping fire :       
 Spreading slowly over the ground with low flame - 

No damage to ground cover or undergrowth  
 

ON BASIS OF PLACE OF ACTION  

 Ground fire :  
 Burns the ground cover - Burns organic material of 
 forest floor and underlying soil 
 

FOREST FIRE - CLASSIFICATION 
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 Surface fire : Burns ground cover and  
  undergrowth - Burns surface litter, loose debris 

and small vegetation 
 

Crown fire :  Spreads through the crown of  

 trees – consumes all or part of upper 
branches and foliage 

 

CLASSIFICATION… 
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• Weather 
• Temperature 
• Wind 
• Humidity 
 

• Inflammable material 
• Grass, dry leaves, dry fallen wood 
• Early burning 
• Green grass cover before fire environment  
• Departmental operation during winters 
• Resin tapping 
• Sawn timber in coniferous forest 

Factors Responsible – Fire triangle 
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• Topography 

• Altitude and aspect 

• S & SW aspect (Hotter and drier) 

• Lower altitude (More risk of fire) 

• Chir forest and fir forest 

• Spreads fast traveling up on hill slope  

Factors Responsible for Fire… 



 
FIRE ENVIRONMENT TRIANGLE 

 

Fire 
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Fuel Weather 

        Topography 



 



 



 



Forest Fire Management Strategy  
Forest Department is working on following levels : 
 

*  Pre fire :       Preparatory planning for fire control through fire prone and  
                    sensitive area maps and reports, Pre-fire Alert/Warning by FSI; 
*  During fire: Near real time active fire detection and monitoring through  
                         Uttarakhand Forest Portal over BHUVAN 
*  Post fire:      Warnings/alerts through e-mail, SMS and presently working on 
  Damage assessment and Mitigation strategy. 

 

During fire season Information Technology and Geoinformatics Centre (ITGC)/IT 
Cell has been playing an important role in supporting forest divisions in planning 
process by providing maps of most sensitive areas, pre fire alerts, Near real time fire 
alerts from BHUVAN and location of fire incidences through SMS, email and 
WhatsApp Messenger. Active forest fires are detected from the satellite images and 
the information is uploaded daily to the forest department website -
(www.forest.uk.gov.in). 

 
 ITGC/IT Cell is having collaboration with various agencies such as NRSC, FSI, 
IIRS , IMD and have a tie-up with NASA that support in providing fire points and 
weather forecast on daily basis. 



For the resource mobilisation and planning purpose the maps of most fire sensitive 
areas were made and fire prone Districts and Tehsils were also identified and put on 
a chart. Division wise such maps or chart are made and put forth for fire 
management plans. 
This information is then sent to each Forest Division and District Administration 
through email, SMS, WhatsApp messenger and uploaded on Website for public 
notification.  

   Forest Fire Management Strategy/ SOP –  
 

         A. Mapping of Fire Sensitive Areas (Before fire season starts)-  

Based on 10 year point incidences 

Fire Prone Tehsils (District wise) Chart 



 



Division wise Forest Fire Sensitive Map of Uttarakhand 
(Based upon Working Plans and Past 10 Years Fire Data) 



Crew Station (CS) Vs Master Control Room 
(MCR) 

            cs 
CS have only wireless 
handsets, modern fire 
fighting tools and some 3 
to 5 crew members. 

 

             MCR 
 
MCR have full fledged 
wireless base station set, 
digital hydro-
thermometer, rain guage 
and more crew 
members(4 to 6), more 
fire fighting tools, search 
lights, medicine kits etc. 
 



• Nesterov index  
     
     

  N     =  Σ  (ti - Di) x ti 
     
     

where, 
  N= Nesterov index 
  w= number of days since the last rainfall > 3mm  
  t= temperature o C 
  D= dew point temperature o C 



• The index requires daily observations of 
temperature, dew point temperature and 
precipitation. The difference between daily 
temperature and dew point temperature and 
cumulatively added over the days since the last 
rainfall. Thus the index increases each day until 
a rainfall of more than 3mm occurs, at which 
the index drops back to zero and the process 
begin again. The system is divided into  
different fire danger levels  



     FIRE DANGER LEVELS  
 
          

   

NIL 0---  300 

MODERATE 301--- 1OOO 

HIGH  1OO1--- 4000 

Extreme >4001 



 
• The Dew Point is daily measured on the basis of report 

received about daily temperature and Humidity percent in 
field stations of various ranges of the division. 

 
•  A computer software Ezair 135.exe is used to calculate 

Dew Point and on the basis of dew point temperature and 
daily temperature reading at 1 P.M and on basis of date on 
which rain more than 3mm held in different ranges FIRE 
DANGER INDEX is calculated by using computer and not 
only daily record is mentioned but also various crew 
stations are accordingly informed about their required 
preventive measures which should be carried out in 
advance. 



The prediction of weather in the tropical regions, like India, is a major challenge due 
to the complex and dynamic nature weather system. The day to day changes of 
weather elements such as rainfall, temperature, wind speed and humidity are the 
important meteorological parameters to be monitored on a continuous basis.  

 
 Pre-fire alerts based on historical data to capture intent or traditions.  

 
A report is then generated in Excel format showing Circles, Division, Block, Beat 
up to compartment level, where the warning of forest fire is predicted.  

 
This information is further disseminated to the concern Divisions through                   
e-mail, SMS,WhatsApp messenger for necessary actions and also uploaded to the 
departmental website for the public notification. 

 

    Forest Fire Management Strategy/ SOP – 

B. Pre Fire Alerts/Warnings – Source Data : FSI  



Pre Fire Warning/Alert by FSI 

1.  Forest   Cover  
2.  Forest   Type  
3. Temperature   
4.  Recent Fire Signals 
5. Rainfall    

In 2016 fire season Forest Survey of India (FSI) has initiated a pre warning alert 
system for Forest Fires based on following parameters: 

FSI has developed a suitable algorithm for prefire warning/alert system where the 
above mentioned parameters are being used and forest areas with higher risk of 
fire can be predicted. 

 FSI sends pre forest fire alerts through email to Information Technology and 
Geoinformatics Centre (ITGC). After processing ITGC disseminates the information 
to the concerned officers. 



Acquisition through e-mail sent by 
FSI 

Shape file downloading 

Selection of the fire predicted 
Compartments 

Forest Administrative 
Boundary 

Generation of Reports in Tabulated Form in  

Excel Format 

Methodology of Processing of Pre Fire Alerts 

Dissemination of  Pre Forest Fire Alerts/ 
Information to the respective Divisions through 
e-mail, WhatsApp messenger and same is also 

being  uploaded on  departmental website 
(www.forest.uk.gov.in) 

Overlay Analysis 



Pre Fire Alerts processing at ITGC 

Data Received From FSI UK administrative Boundaries in ITGC 

Overlay Analysis at ITGC using GIS Software Final Table generation for Dissemination 



    Forest Fire Management Strategy 
A. Processing of Fire information at ITGC and its Dissemination 

 Downloading the fire incidences from NASA-ISRO-FSI 
 

 

 Processing of the information to get details in Reserve Forest (Report generated contains 
following information:- Latitude, Longitude, Circle, Division, Range, Block, Beat, 
Compartment) 
 
Processing of the information to get details of Outside Reserve Forest (Report generated 
contains following information:- Latitude, Longitude, District, Tehsil, Development Block, 
Villages) 

 
 

Daily Dissemination of Map and Report at 11:30 AM and at 4:30 PM. 
 
Same is uploaded over Website and FIRMS (Fire information for Resource Management 
System) online Application 

 
 

 



Overlay Analysis and providing Identity to each fire point using  
GIS database of Uttarakhand State  

Selection of Points falling 
over Uttarakhand State 

Selection of the 
Points having 
temperature over 
45 degrees 
temperature 

Deletion of the 
points having 
Confidence value 0 



Final Report for RF of Active/Post Fire Points: 









Final Report for Non RF of Active/Post Fire Points: 

Table -  Showing Fire Locations Map – Showing Fire Points/Location 



Further incorporation Capabilities of ITGC of UKFD 

 Up to Village level information 
 
Nearest Crew Station, Watch Tower 

 
 Nearest Settlement (up to 2 km from fire spot) 



Fire Point Acquired from NASA & overlaid over  Uttarakhand mosaic 



KML showing Fire alerts in Reserve Forest area & outside Reserve Forest Area 



KML showing settlement within 1KM buffer of Fire Point 



Nearest Crew Station from Active Fire point 



Nearest Watch Tower from Active Fire point 



Detail Information about  different Active Fire Alerts 



    Forest Fire Management Strategy 
B. Extensive  use of Uttarakhand Forest BHUVAN Portal 

 BHUVAN is a Geo-portal of Indian Space Research Organisation (ISRO) Showcasing Indian 
Imaging Capabilities in Multi-sensor, Multi-platform and Multi-temporal domain. The Portal 
gives a gateway to explore and discover virtual earth in 3D space with specific emphasis on 
Indian Region. 

 

Apart from visualization BHUVAN provides timely disaster support services 
(domestic and international, free satellite data and a products download facility and 
rich thematic datasets BHUVAN is using a crowdsourcing approach to enrich its maps and 
collect point of interest data. It also acts as a platform for hosting government data (example - 
Uttarakhand Forest Department GIS Database).  

 

Daily NEAR REAL-TIME day & night TERRA/AQUA MODIS based active forest fire 
alerts are generated and disseminated via BHUVAN. 

 

Recently on step ahead NRSC has initiated a refine resolutions for fire monitoring using, 
750m and 375m for “Suomi National Polar-Orbiting Partnership (SNPP), Visible Infrared. 
Imaging Radiometer Suite (VIIRS)” satellite data, over UTTARAKHAND FOREST 
BHUVAN PORTAL .  
 

Fire locations represent centre of pixel of detection. S-NPP VIIRS 375m product is 
experimental but detects the small fires efficiently. 
 



STEP-1 
Url  to reach BHUVAN Portal-https://bhuvan.nrsc.gov.in/bhuvan_links.php# 



STEP-2 
In  APPLICATION sector ,Left click Forestry Tab & again  left click UTTARAKHAND TAB 

FORESTRY TAB UTTARAKHAND TAB 



STEP 3- 
Uttarakhand Page will be displayed where one can select various layers such as Circle, Division, 
Range, Block, Beat. 

Selection can be made though this panel 



VIEW  & DETAIL OF A FIRE ALERT DETECTED WITH IN RF 



Active Fire points Monitoring  over BHUVAN 



    STEP 4- 
In this step boundaries of selected layers will be displayed & now LEFT CLICK  FIRE MANAGEMENT 

FIRE MANAGEMENT TAB 



    STEP 5- 
Select(Tick the checkbox) required fire location to view  fire point 

MODIS & SNPP VIIRS points updated at different point of day 



Active Fire as on 17 April 2017 

Bhuvan FIRMS 



Fire Monitoring By Bhuvan 

Strengths 
 

Beat wise fire locations on Indian Geoportal 
 
No Need for installation of Google Earth 

 
Can View the fire location any time 
anywhere 
 
 All the setellite sensored fire points can be 
viewed at the same time 

Weakness 
 
Only RF boundaries are there 

 
Can not link the fire with district or tehsil 

 
UKFD dependency on NRSC for any 
updation 

 
 Variation in number of fire points as 
compared to FIRMS 



Nodal Officer at ITGC and other registered forest officials of 
department are getting daily fire alerts from Forest Survey of India 
(FSI) through e-mail as well as through SMS.  

 
ITGC receives Google Earth compatible .kml file of fire locations 
from FSI on daily basis. 

 
This information is viewed with Uttarakhand administrative 
boundaries on Google Earth to get the satellite view of area location of 
the fire and other information already available over Google Earth 
such as Temperature, Terrain, Road, Place, GPS locations etc. 

Forest Fire Management Strategy/ Standard Operating Procedure  
 

C. Forest Fire Management-  By using FSI Data 



Fire alerts from FSI in Public Domain 

• Tabulated as and when received from NASA 
server 

• Can be accessed by anyone 
• Time lag is just less than 2 hours as per FSI 
• DMs, DFOs or any district official can see 
• Messages sent to State level officers, DMs, DFOs, 

ROs, and up to Beat guard level.  
• DMs to get sms of incidents of the district, DFOs 

to get the incidents of Division and so on. 
 
 
 



    Screen Shot of  FSI webpage from where Fire Alerts are       
    acquired. 





KML File of Forest Fire Location  as per the data received by FSI 

Point Information 

Forest Administrative unit 
information where fire point is 
visible 



Fire Monitoring By FSI 

Strengths 
 

Compartment Level Information 
Dissemination 

 
Near Real Time due to automatic Technology 

 
Dissemination via different modes: SMS 
Alerts, Website, email of KML files 

 
 Many duplicate entries of fire points 

 
 

Weakness 
 
Only RF boundaries are there so can’t 
disseminate information to Non Reserve 
Areas 

 
Can not link the fire with tehsil or villages 

 
 

 



ITGC has coordination with State Emergency Operation Center for disasters such 
as Forest Fire mitigation strategies, resource mobilization, ground reporting of fire 
incidences etc. 
 

Information is also received from crew station staff on patrol, fire danger rating 
analysis by Master Control Room established in each forest division, local villagers 
and any other person through the use helpline numbers such as WhatsApp 
(7455054828), State Disaster Helpline Toll Free Number 1070, and District Disaster 
Helpline Toll Free Number 1077.  
 

For public use the link is given to our website www.forest.uk.gov.in which contains 
fire dedicated link having following information: 

    Forest Fire Management Strategy/ SOP- 
 

   D. Ensuring Effective Co-ordination and Sharing of Information: 

1.Pre fire 
2.Post fire 
3.Fire Sensitive Maps 
4.Advertisements 
5.Daily Fire Reports Received From 
various Divisions 

6.Weather report 
7.Fire trend 
8.Fire location map by NRSC etc. 
9. Uttarakhand Forest BHUVAN Link 
10. Link to Weather forecasting  
websites 

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




  Use of Information Communication Technology (ICT): 
 

Daily Updated Forest Fire Alerts, Reports & Information over 
Website - www.forest.uk.gov.in   

Dedicated Link 
For Fire 

Information 

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


Up to date Forest Fire Information Available over Website 

On clicking 



Based on EOSDIS Data - Date wise on daily basis Forest Fire 
Trend is made 

Based on NASA FIRMS Data 





     Forest Fire Management Strategy/ SOP- 
                E. Daily and Extended Weather Forecast 
Nodal officer receives weather forecast from IMD through email and the same is 
disseminated through social media (WhatsApp), SMS and email. Weather forecasting is also 
linked with the official website of the forest department.  

Data Source: IMD 







     Forest Fire Management Strategy/ SOP- 
F. Extensive Use of Social Media in Forest Fire Management: 

Social Media application such as FACEBOOK page and WhatsApp Groups are being used 
very effectively for communication, information collection & dissemination, coordination, 
prompt response and reporting back, awareness generation, Emergency Alerts and Severe 
Weather Updates and forecasts etc. 
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