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Abstract: 

In 2016 fires broke out in month of March, 1,218 

separate fire incidents were reported, these fire 

intensified on 24th April with more than 427 burning fire 

point. Near about 1900 hectares (4700 acres) of forest 

destroyed, at least seven people dead and hundreds of 

villages destroyed. Fire in Uttarakhand forest is a very 

regular and common feature. Forests with chir pine are 

very prone to fire, as their foliage easily catches fire. 

Uttarakhand forest fires have been widespread this year 

because the forest is exceptionally dry due to low 

rainfall. Two years of drought and a rise in the average 

temperature, low relative humidity and strong winds 

have all contributed to the fires. This can be compared 

with the worst fire of 2012. In 2012, fire had broken out 

in over 1300 places and more than 2,000 hectares was 

affected. Official data for the past three years for 

Uttarakhand show that the area under forest fires has 

more than doubled this year. In 2014, it was 384.5 

hectares while in 2015, it was 930.33 hectares. This year 

it has already touched 2,000 hectares. 

 

This paper describes how Geospatial Technology is 

useful for managing forest fire. Where we are lacking in 

comparison with other countries and where we need to 

improve.   
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 Introduction (About India)  

Uttarakhand lies between 2844' & 3128' N Latitude and 7735' & 8101' East longitude. The geographical area 

of the state is 53,483 sq. km and the terrain and topography of the state is largely hilly with large areas under 

snow cover and steep slopes. Uttarakhand is geo-politically also very sensitive state due to its international 

boundaries in North (Nepal & Tibet). It forms North-Western boundary with Himachal Pradesh, North and North-

Eastern boundary with Tibet, Eastern with Nepal and Southern with plains of UP, Yamuna rivers in West, Kali in 

the East and the Indo-Tibetan watershed in the North.  

Major portion of the state is mountainous and hence ecologically very fragile and relatively much more 

susceptible to earthquakes and landslides. There are four major river systems viz. Ganga, Yamuna, Ramganga & 

Sharda originating from the state along with their tributaries are major source of water for drinking, irrigation 

and hydropower. The major wealth of the state is its forests with very rich biodiversity.  

The state has 13 districts, 78 Tehsils and 95 community development blocks. There is a diverse range of flora 

and fauna, mainly comprising of alpine trees and tropical rainforests and various wildlife. 

(About Rocky Fire U.S) 

California state is located on the West Coast of the 

United States. It is the most populous U.S. state, with a 

population of 38 million people, and the third largest 

state by area (after Alaska and Texas). California is 

bordered by Oregon to the north, Nevada to the 

east, Arizona to the southeast, and the Mexican state 

of Baja California to the south. About 45 percent of the 

state's total surface area is covered by forests and 

California's diversity of pine species is unmatched by any other state. 

Many of the trees in the California White Mountain are the oldest in 

the world; an individual Bristlecone pine is over 5,000 years old. As a part of the Ring of Fire, California is subject 

to earthquake, tsunamis, floods, droughts, wildfires, landslides on steep terrain, and also has several volcanoes. 

Forest fires in California   are a common occurrence. They pose a great risk to life and infrastructure  

During all times of the year, though mostly throughout the hotter months of summer and spring. In the United 

States, there are typically between 60,000 to 80,000 forest fires that occur each year, burning 3 million to 10 

million acres (12,000 to 40,000 sq. km) of land depending on the year. Uncontrolled blazes fueled by weather, 

wind and dry underbrush, wildfires can burn acres of land and consumes everything in their paths in mere 

Currently active fires in California. Fig-1 Map of US with California 

highlighted 

https://en.wikipedia.org/wiki/U.S._State
https://en.wikipedia.org/wiki/West_Coast_of_the_United_States
https://en.wikipedia.org/wiki/West_Coast_of_the_United_States
https://en.wikipedia.org/wiki/List_of_U.S._states_by_population
https://en.wikipedia.org/wiki/List_of_U.S._states_by_area
https://en.wikipedia.org/wiki/List_of_U.S._states_by_area
https://en.wikipedia.org/wiki/Alaska
https://en.wikipedia.org/wiki/Texas
https://en.wikipedia.org/wiki/Oregon
https://en.wikipedia.org/wiki/Nevada
https://en.wikipedia.org/wiki/Arizona
https://en.wikipedia.org/wiki/Mexico
https://en.wikipedia.org/wiki/Baja_California
https://en.wikipedia.org/wiki/White_Mountains_(California)
https://en.wikipedia.org/wiki/Bristlecone_pine
https://en.wikipedia.org/wiki/Pacific_Ring_of_Fire
https://en.wikipedia.org/wiki/Tsunami
https://en.wikipedia.org/wiki/Flood
https://en.wikipedia.org/wiki/Wildfire
https://en.wikipedia.org/wiki/Landslide
https://en.wikipedia.org/wiki/Volcanoes
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minutes. Three basic conditions are required to for a wildfire to burn that is fuel, oxygen and a heat sources. 

Trees, grosses, brush and home played as a flammable material, air supplies the oxygen a fire needs to burn. 

Lightening, burning campfire, hotwind and sun can also act as a heat resources. At present California has many 

active forest fires.  Rocky fire is one of them which began on the afternoon of 29th July 2015.Location of this fire 

is near Morgan Valley Road and Rocky Creek Road, east of Clear Lake, Yolo and Colusa Counties, Sonoma- Lake. 

This area has a steep terrain, a river and is covered by oaks, Chaparral and grassland. “Wild fire advances by 

transforming vegetation into fuel. As plant matter heats. It releases compounds of carbon, hydrogen, and other 

flammable elements, which react with oxygen to release more energy, starting a chain reaction. Air around the 

fire warms and rises, sometimes creating winds that fan the flames. Extremely hot fires can manufacture their 

own weather system, feeding and driving themselves, covering ground far faster than a sprinting human.” ( Neil 

Saha:National geographic staff-Under fire from the Rocky mountain to the coast of California, why is the west a 

blaze.)   

Incidence 

In 2016, about a month ago, 1,218 separate fire incidents were reported but this intensified in recent days with 

more than 427 fires simultaneously since the weekend. Near about 1900 hectares (4700 acres) of forest was 

destroyed, at least seven people died and hundreds of villages were destroyed. Fire in Uttarakhand forest is a 

very regular and common feature. Forests with chir pine are very prone to fire, as their foliage easily catches 

fire.  Most of these fires occur in the chir pine zone. “Uttarakhand forest fires have been widespread this year 

because the forest is exceptionally dry due to low rainfall. Two years of drought and a rise in the average 

temperature, low relative humidity and strong winds have all contributed to the fires. This can be compared 

with the worst fire of 2012. In 2012, fire had broken out in over 1300 places and more than 2,000 hectares of 

land was affected. Official data for the past three years for Uttarakhand show that the area under forest fires 

has more than doubled this year. In 2014, it was 384.5 hectares while in 2015, it was 930.33 hectares. This year 

it has already touched 2,000 hectares. 
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GRAPH 1: No. of Forest Fire in the country 

 

GRAPH 2: State-wise Forest Fire in Country 

 

Table-1: District wise Fire Incidents Reported till 5-6-16 
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State wise Forest Fire in Country

No. of Forest Fires

S.N. Circle Total Incidence Affected area (HA) Estimated Loss (Thousands) 

1 Dehradun 200 375.40 320.200 

2 Haridwar 52 132.58 66.665 

3 Chamoli 221 474.45 566.000 

4 Pauri 402 1041.75 898.975 

5 Tehri 247 350.45 222.625 

6 Uttarakashi 172 240.30 260.125 

7 Rudraprayag 82 159.70 221.050 

8 Almora 195 526.15 694.825 
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GRAPH 3: District wise Fire Incidents Reported Till 5-6-16

 

Trends in Uttarakhand forest fire on each day 

 

GRAPH 4: Day wise Uttarakhand Fire data 
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Day-wise Uttarakhand Fire data

No. of Fires

9 Pithoragarh 97 288.60 372.650 

10 Bageshwar 60 215.35 321.025 

11 Champawat 59 119.01 130.755 

12 Nanital 266 494.86 545.930 

13 UdhamSingh Nager 16 14.75 9.000 
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Thousands have been trying to tackle the forest fires that have been burning for three months in 

Uttarakhand. The fires have spread to neighboring Himachal Pradesh, Uttar Pradesh and Jammu and Kashmir. 

Pockets of fire have been seen at Himachal Pradesh, where dry leaves that have fallen to the ground are burning 

in Solan, Shimla and Kullu districts. Unusually high temperatures are being blamed. Many areas are covered by 

smoke from burning forests. The emergency in many districts is now visible from several distant areas, as forests 

continue to burn, 10 days after the first fires were seen. 

 On 30th April 2016, three teams of NDRF were deployed in the districts of Pauri, Almora and Chamoli in 

coordination with state machinery to assist them extinguishing the extensive forest fire raging in these three 

districts. These teams have been divided in to sub teams and doused the fire successfully at Mandakhal, Harali 

Sain, Dutta Khal, Chori Khal, Raha Khal, Ghorkia Khal, Mehlchori and Maroda, Faid Khal in Pauri district. Many 

houses were saved from falling prey to the fires at Ghorkia Khal, Mehlchori by the NDRF.  

In Chamoli district also, NDRF rescuers saved many houses at Nand Prayag and extinguished fire at Bigoli, 

Gopeshwar Mandal, Van Prabhag, Khal Nangnath, Gadona Nangnath, Upper Chamoli, Kandai Ghat, Tripakh, 

Patalganga Ganai, Joshimath road, Jalwad, Joshimath road and Mangroli. The Panchayat Bhawan of village 

Mangroli was also saved from fire by the responders of NDRF. 

 

NDRF teams were also successful in dousing fire at Shitla Khet, Binsar, Dhaula Devi, Someshwar, Bhikia Sain, 

Kanali China, Aapi Gaon, Aradeo, Bagra, Manoli, Binsar, Chaula Devi and Someshwar in Almora district. In 

response to the growing crisis, especially in Pauri, Nainital, Tehri and Dehradun districts. 11,160 personnel had 

been deputed to control the fires. The NDRF teams continued operations, along with the IAF choppers. 

Simultaneously, National Institute of Disaster Management and team of experts from different agencies joined 

in and worked day and night to douse the flames. Finally, rain came on 4th May and it was then that the forest 

fire could be controlled.  

A much awaited spell of rains lashed most parts of Uttarakhand overnight. On 4th may 2016, showers were 

experienced in the higher reaches of Rudraprayag, including Kedarnath and Gaurikund. Parts of Uttarkashi, 

Chamoli and Pithoragarh districts also received light rain. This continued for 72 hours supplementing ongoing 

fire dousing operations across the state in a big way. Showers settled the plumes of smoke rising from flaming 

forests which had reduced visibility besides moisturizing the woods which will likely also bring down the number 

of future forest fire incidents.  
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Incidence (Rocky Fire) 

Incidence began on 29th July 2015 at afternoon.  The blaze increased dramatically by strong winds and grew 

quickly during its first 12 hours because everything was very dry. It affected three houses and numerous 

outbuildings. About 500 people were ordered to evacuate, with emergency shelters opened for the evacuees 

and their livestock. More than 600 firefighters were assigned to control the blaze, backed by air tankers and 

water. 

 

 

 

 

 

 

 

 

 

Thursday, July 30: Rocky fire burned 8,300 acres with no 

containment. Several homes and “multiple outbuildings” have reportedly burned in the area. Residents along 5 

miles of Morgan Valley Road, east of the town of Lower Lake, were ordered to evacuate from their homes as 

the fire spread. 630 firefighters supported by eight air tankers and 11 helicopters were at work this day. 

Friday, July 31: Burning across the hilly countryside, east of the town of Lower Lake, Rocky Fire consumed about 

15,000 acres of oak, brush and grassland. About 1,000 firefighters were on the lines. Three homes and an 

undetermined number of barns, garages and other outbuildings were reportedly destroyed. About 650 residents 

were ordered to evacuate from their homes. The fire further continued to spread to the south, east and north. 

Firefighters watch the Rocky Fire advancement 

dropping helicopters. 

Firefighters work to dig a fire line 
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Saturday, August 1: The expanding Rocky Fire led to 

the shut down of Highway 20, the main route between 

the southern Sacramento Valley, Clear Lake and the 

coast. Highway 53, on the east shore of Clear Lake, and 

Highway 16 at a distance of 18 miles, were also closed. 

The fire by then had covered 27,000 acres of area, had 

destroyed 24 homes, 26 outbuildings and was growing 

as a threat to about 6,000 more residences.  

 

Sunday,Aug. 2:  Rocky Fire had spread to 54,000 acres, about 84 sq. miles. The fire had doubled in size over the 

last 24 hours. 12,000 people in more than 5,200 residences were instructed to evacuate their houses. Rocky Fire 

was then declared as the biggest blaze of California’s 2015 fire season.  Lower Lake and Clearlake were on alert 

for a possible evacuation. About 1,600 firefighters were battling the blaze.  

Monday, Aug. 3: An estimated area of 60,000 acres (94 sq. miles) was burnt till then. 3,000 firefighters were 

assigned to the incident, along with four air tankers, 19 helicopters, 57 bulldozers and 285 fire engines. 

Tuesday, Aug. 4: The Rocky Fire, southeast of Clear Lake, had burned 24 homes and spurred mandatory or 

advisory evacuation orders affecting some 13,000 people. The fire grew overnight to 65,000 acres, or about 101 

square miles, and was only about 12 percent contained.  

Wednesday, Aug 5: The burnt area grew slightly, to 69,600 acres, damage reports showed 43 residences and 53 

outbuildings burned. 

 

 

 

 

 

The spread of the Rocky Fire as on August 12. 

http://cdfdata.fire.ca.gov/incidents/incidents_details_info?incident_id=1161
http://ww2.kqed.org/news/wp-content/uploads/sites/10/2015/08/Screenshot-2015-08-02-11.05.24.png
http://ww2.kqed.org/news/wp-content/uploads/sites/10/2015/08/Screenshot-2015-08-02-11.05.24.png
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Monday, Aug 11: The fire had spent to 69,636 acres and is currently 88 percent contained. The Rocky Fire 

containment continues to grow and you may see several small flare ups within the interior Damage assessment 

has been completed and firefighters 

continue to establish and construct 

containment lines and implement the 

suppression repair plan.  

 

 

 
 

 
 
 
 
 

 Date of Fire   Burn Area (Acres)   Total Burn Area   

 

July 29, 2015 8,284  

July 30, 2015 3,330  11,614 

July 31, 2015 8,4019 20,033 

August 1, 2015 27,011 47,044 

August 2, 2015 13,655 60,699 

August 3, 2015 5,847 66,546 

August 5, 2015 16,643 68,749 

August 6, 2015 1,204 69,683 

Table-1 Every day area covered by forest fire 
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Geospatial analysis Of Uttarakhand forest fire (India) and Rocky forest fire (US) 

In India first time Geospatial 

technology have been used to 

mitigate Uttarakhand Forest fire. 

NDRF took help form Indian 

meteorological Dept, Forest Dept 

and many other agencies. They 

spotted all fire spot. And planned 

accordingly. 

 

 

                                            

Fire spot of fire incidence in Uttarakhand fire  

    Rocky forest fire in US  

Geospatial technology have been used in a effective manner 

in US. They took help on each step to collect information, 

planning and mitigating the disaster. 

 

 

 

 

Recommendations 

• Geospatial modeling can be developed and used to understand how small fire grow into monsters and 

how mitigation measures ca be used. 

• For the modeling important ingredients are weather, terrain, fuel, years of records, local topography. 
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• This information will help which area is more likely to burn and where to deploy fire fighters.  

• Location of houses, roads and dams comes under buffer zone and help fuel for evacuation plan and 

many more. 
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