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Shri Conrad K. Sangma

Hon'ble Chief Minister & Minister In-charge
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FOREWORD

Fire is one of the dominant disturbances in forests that widely impact the ecology,

‘environment, and socio-economics of nations across the globe. Forests fires are as old as the

forests themselves. Though crown fires having potential to cause human and livestock death

and damage to dwelling houses do not occur in Meghalaya, every year large number ofground

fires are reported in various parts of the State, Apart from causing damage to Nora and fauna,

especially young regenerating plants and micro-organisms, forest fire resultsin inereased soil

erosion, landslides, poor recharging of aquifers and floods. Forest fires also aid in carbon

emission and air pollution

As per the historical data, almost all forest fires in Meghalaya are man-made. Creating

anvareness among the masses about the ill effets ofthe forest fires and precautions to be taken

to prevent the forest fires can greatly help to prevent and minimise damage caused by forest

fires.

It gives me immense pleasure to learn that Working plan, Research & Training and

District Couneil Affairs Wing in Forest and Environment Department has joined hands with

andthe North Eastern Space Application Centre to undertake an in-depth study to idei

delineate the areas vulnerable and prone to forest fires,

1 am sure, the dashboard and the mobile application developed under the study will

greatly help in formulation and execution of areas specific plans to prevent, minimise and

mitigate forest fires in a cost-effective and efficient manner to protect precious floral and faunal

wealth of the State,

I congratulate and compliment all the officers and the intists involved in the study

for their efforts in bringing out a very informative report and a highly interactiy@fand easy to

use dashboard and mobile application.

firad K. Sangma)
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‘MESSAGE

Meghalaya is home to diverse forest types ranging from tropical evergreen forests to

sub-tropical pine forests. Forests in Meghalaya are habitat of a fascinating array of wild

animals, including major species like Asian elephant, Himalayan black bear, Sun bear, Gaur,

Clouded teopard, Leopard, Leopard cat, Golden cat, Marbled cat, Jungle Cat, Serow,

Pangolin etc. The State has rich population of Western Hoolock gibbon, the only species of

ape found in India. Insect eating Pitcher plant is naturally found in abundance at several

places in Meghalaya. Numerous limestone caves and forests in the State are habitat of 66

species of bats, including the nation’s rarest bat species

Forest fire is one of the major threats to rich floral and faunal wealth of the State

Every year large tracts of forests are bumt by forest fire. Damage to the precious flora and

fauna from the forest fires can be greatly minimised if the limited physical, financial and

human resources available with the State are utilised in a focussed and targeted manner.

Identification and delineationof the areas vulnerable and prone to forest fires is therefore sine

qua non for scientific forest fire management in the State. Study undertaken by the North

Eastem Space Application Centre has therefore bridged a foundational gap in the forest fire

management in the State.

Tam sure, the report of the study along with the dashboard and the mobile application

developed by the North Eastem Space Application Centre will be utilised by all stakeholders

involved in planning and execution of various interventions for management of forest fire in

the State

at"
(Pravin Bakshi)
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‘MESSAGE

The forests of Meghalaya are rich in terms of forest type, forest cover, biodiversity and

endemism presenting a picturesque landscape of the State. The undisturbed primary forests

are botanist's delight. The rich forests of Meghalaya are a source of livelihood, clean air,

water and several other ecosystem services. Due to the presence of large numberof primitive

flowering plants, the State was described as “Cradle of Flowering Plants’ by J.D. Hooker. The

availabilityof rich bamboo resources plays a pivotal role in the socio-economic development

ofthe region.

The forest fire incidences in the State every year are leading to destruction of valuable flora

and fauna, harmful gaseous emissions, huge loss of carbon sequestered in the forest. In view

of the prevailing forest fire scenario in the state, the Meghalaya Forest and Environment

Department has entrusted the task of Geospatial assessment of occurance of forest fire in

Meghalaya to North Eastern Space Applications Centre (NESAC).

Tam happy to share the report which has been generated from the project which contains

elaborate information on forest fire at State, district and block level. I compliment NESAC

for successfully completing the project.

Iam helpful the project output will guide the forest fire managers of our department. I also

eamestly hope that with the use of geospatial technology the incidences of forest fire in the

region will be mitigated effectively.
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Shri H.C. Chaudhary, IFS

Principal Chief Conservetor of Forest (Working Plan, Research &

‘reining and District Council Affairs)

Forest and Environment Department ‘)
Governmentof Meghalaya

MESSAGE

Forest fires are a recurrent annual phenomenon in Meghalaya. Forest fires cause

immense damage to fresh recruits and young plants in regenerating forests and young

plantations. They also adversely affect growthoftrees, especially the young and middle-aged

trees.

Forest fires in the State may be divided into Jhum fires and non-jhum fires. As the name

suggests, jhum fires are limited to jhum cultivation areas. Such areas are normally home to

broad leaved evergreen forests. High moisture regime and comparatively high ambient

temperature in these areas results in fast decomposition of litter. Annual fires in these areas,

are therefore normally limited to jhum fields. Such forest fires can be controlled only by

controlling jum cultivation.

Non-jhum fires in the State normally occur in coniferous pine forests and deciduous

forests. Management of the forest fires in non-jlum areas should ideally be directed to the

management of its source i.e. a thick contiguous layer of dry combustible litter. Management

may include diversion, destruction and divisionof the litter.

Diversion of the litter may involve collection and use of litter for productive uses such

as fuel (briquette), fiber (rope weaving). fertilizer (composting) and furnishings (filling for

mattresses, pine cone handicrafts). Destruction may involve increasing the rate of decay of

the litter by improving moisture regime in forest floor by constructionof check dams, contour

trenches, interception trenches, and other moisture conservation structures; gradual

replacement of conifer and deciduous species by evergreen species and periodic controlled

burning of accumulated dry litter. Division includes fragmentation of the contiguous layer of

the litter by construction and regular cleaning of conventional dry fire lines consisting of

about three meters wide strips completely devoid of any litter or living vegetation and selé-

sustaining natural wet fire lines consisting of strips or shelterbelts of evergreen species at

regular intervals.

Tam sure, the study undertaken by the North Eastem Space Application Centre will

greatly help in scientific management of forest fires in the State.

mere

(H.C. Chaudhary)
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Dr. S P Aggarwal

Director

North Eastern Space Applications Centre

Department of Space

Government of India

PREFACE

Forest fire plays a long-term role in the health of the forest ecosystems. Many ecosystems,

including boreal forests and grasslands require periodic buming to reproduce. But, in the

recent times, climate change and land use change have led to more frequent and intense

forest fire occurrence globally. As per the reports from World Resources Institute, forest

fires burn nearly twice as much tree cover today as they did 20 years ago, resulting in 3

million more hectaresof tree cover loss per year compared to 2001. According to the report,

the year 2021 was one of the worst years for forest fires since the turn of the century,

causing an alarming 9.3 million hectaresoftree cover loss globally. Multiple studies have

found that climate change has already led to an increase in wildfire season length, and

frequency. Although climate change is a major driver of increasing fire activity, fires can

generate large amountsof smoke pollution and release greenhouse gases impacting climate.

‘The occurrence of forest fire due to human activities is a matter of concern. Forest fire in

major parts of Meghalaya is attributed to shifting cultivation practiced by the local

communities, controlled buming for forest floor clearing in pine forest and broom stick

cultivation, It is observed that in recent times, the forest fire in Meghalaya has increased

compared to previous years. In this direction, this report brings out the temporal and spatial

extent of forest fire in Meghalaya along with the estimation of forest area bumed by forest

fire using Remote sensing and GIS. I am sure that the Forest Fire Incident Reporting App

and Meghalaya Forest Fire Information System developed under the project will help

decision maker to take appropriate measures. I hope that the output and recommendations

under the project will be implemented at the ground level by Forest and Environment

Department of Meghalaya for the development of appropriate fire mitigation strategies.

I thank Forest and Environment Department, Government of Meghalaya for taking up this

initiative to carry out this detailed study on forest fire monitoring

Q

say et

Dr. S P Aggarwal
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Executive Summary

Humans directly influence the natural evolution process through their unnatural interventions.

‘The variation in forest fire trend is also result of the same. Identification of variables for fire

occurrence is of utmost importance for managing fire risk. The present study uses the

information on historical fire incidents with integration of different spatial layers (forest type.

forest density, topography, proximity to road and settlement) to generate forest fire

vulnerable and forest fire prone areas of Meghalaya state

The forest fire incident alerts obtained from Forest Survey of India (FSI) have been utilized

for the assessment of forest fire vulnerable and forest fire prone areas in the State of

Meghalaya. In addition to MODIS, the alerts from Suomi National Polar-orbiting Partnership

(SNPP) — Visible Infrared Imaging Radiometer Suite (VIRS) has enhanced the forest fire

detection. In the present study, the historical fire analysis from the year 2003 - 2023 reveals

that Ri Bhoi (16670) and West Khasi Hills (12445) districts have highest fire incidents while

South West Garo Hills district has recorded least (482). Year 2006 (3151) and 2009 (3081)

recorded highest forest fire incidents in the state as per the MODIS data. The analysis with

the forest typesof the State shows East Himalayan moist mixed deciduous forest has highest

fire occurrence while Assam alluvial plains semievergreen forest is least affected. Density of

the forest also plays an important role as it determines the amount of fuel for forest fire

Dense forests have recorded higher number of forest fire incidents irrespective of the forest

type. Similarly impact of anthropogenic factors like roads and settlements have been taken

into accounts.

Multi Criteria Decision Analysis (MCDA) has helped to identify the factor affecting forest

fire vulnerability, with the historical fire data, the nature of fire occurrence with respect to

fuel characteristics, topography and proximity to road and settlement were assessed. The

forest fire vulnerability has been categorized into very high, high, moderate, low and very

low. Forest fire vulnerability assessment for the state has been carried out separately in Jhum

(Shifting Cultivation) and non jhum prone areas at 1:10000 scale. It is found that more than

60 % ofthe total forest coverof the state is in moderate to very highly vulnerable zone, 24.42

% of forest cover in the state is under high vulnerable zone and only 13.21% forest cover is

under low vulnerable zone. East Garo Hills, Ri Bhoi and West Khasi Hills have larger area

under high to very high vulnerable zones.



The forest fire vulnerability analysisof all important areas such as Reserve Forests, Protected

Forests, National Parks, Wildlife Sanctuaries, Community Reserves, Biosphere Reserve, Eco-

Sensitive Zones and Sacred Groves has been carried out at 1:5000 scale. The result shows

that, Umsaw RF is having highest percent (99.77%) of its total geographic area under high

and very high category of forest fire vulnerability.

Forest fire prone area analysis dipicts the frequency of fire incidents over a periodoftime and

space. Identification of fire-prone areas is crucial for erffective forest fire mitigation. The

frequency of forest fire occurrence has been computed within a grid area of Ikm x Ikm to

generate the fire prone map. The fire prone map contains five risk zones named as Very High,

High, Moderate, Low and Very Low. The fire prone analysis in Meghalaya indicates total

around 49% of total forest cover is highly prone to forest fire. The figures are higher than the

national estimates of 10% by the Forest Survey of India. In the study, it is found that Ri Bhoi

district has maximum area under extreme fire prone i.e. 50% (1068.72 km)ofthe total forest

coverofthe district. Among the Blocks, Rongjeng Block in East Garo Hills district has been

found to have 74.3% of forest cover under very high fire prone category. The statistical

analysis for forest fire vulnerability and forest fire prone areas including core and buffer (500

m) zone have been generated for all forest units,

Forest burnt area using Normalized Bumed Ratio was also mapped using Google Earth

Engine for the state of Meghalaya for the years from 2015 to 2021. Highest bumnt area is,

found in year 2020 (1144.35 km”). West Khasi Hills district has highest burnt area (more than

100 km?) throughout all the years. Mawshynrut in West Khasi Hills district is the most

affected Block in the State having highest bumnt area

All the information generated under the study has been brought into a single window

dashboard platform named as “Meghalaya Forest Fire Information SystemTM. This dashboard

has forest fire information about entire Meghalaya. The dashboard has interactive facility to

visualize and analyze the forest fire for districts, blocks, Government owned forests,

protected areas, biosphere reserve, ecosensitive zones and sacred groves along with user

provided area of interest. The dashboard has additional information on area under shifting

cultivation (2005-21), burnt area (2015-2021), village, road, settlements, and satellite base

layers. In addition to dashboard, a mobile App named “Forest Fire Incident Reporting App”

has also been developed to record information from field. The App is available in Google

play store. The App has the facility to collect information on location, area and type of the

forest fire, both in online and offline mode. The App can be downloaded by any individual to



collect forest fire related information. The information can be generated for most common

languages viz., English, Garo, Khasi and Jaintia spoken in Meghalaya

This report presents a comprehensive sptio-temporal assessment of the forest fire scenario of

the State for effective disaster risk reduction planning. The results of this study can help to

design effective preventive and mitigation measures. The recommendations contained in the

report can support future actions for fire prevention, management and climate change

adaptation,
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CHAPTER -1

1, INTRODUCTION

Forests are a major natural resource playing an important role in maintaining ecological

balance. At present, with increasing population and urbanization, forests are threatened by

both forest loss and degradation. Forest fires are a major environmental problem in the forest

ecosystems with large forest areas being affected every season. The causes of forest fire may

be many but a high proportion of these fires are attributed to man-made reasons, either

deliberate or accidental. Along with various factors, forest fires are a major cause of

degradation of forests. In recent decades, forest fires have been increasing (Bowman et al

2020), mainly caused by human activities (Lewis et al., 2015); they represent a threat to the

remaining tropical forests around the world a mere (48.84%) of the 3.6 billion hectares of

their initial coverage area (International Sustainability Unit, 2015). Large areas of tropical

forests have diminished in spite of conservation efforts over the last 25 years (Keenan et al.,

2015). The research on tropical forests fires is not sufficient (Juarez-Orozco, 2017). Forest

fire is one of the major degenerating factors, which extensiv ly damages the growing stock

making the area vulnerable to erosion (Satendra and Kaushik, 2014)

Out of the 647 districts in India, nearly 380-445 districts encountered forest fires every year

from 2003 to 2016 (World Bank, 2018). Approximately 37,059 forest fires were detected in

2018 in India (Forest Survey of India, 2011) using MODIS (Moderate Resolution Imaging

Spectro radiometer) forest fire detections, of which maximum numbers of forest fire are

detected in North Eastern region (55%). In this region the fires are concentrated in smaller

area subjected to repeated bums due to practice of shifting cultivation/jhum (Sewak et al.,

2021).

1.1. Typesof Forest Fire

Forest fires have been categorized into three broad categories.

Ground fires: A ground fire spreads within rather than top of organic matter and it consumes

organic matter like duff, musk or peat present beneath the surface litter of the forest floor. It

is difficult to detect fire buming in tree roots unless it follows a root near the soil surface. It

can smolder for days or weeks with no flame and little smoke. So, ground fires are most hard

to handle and there should be proper policy and practices for control of ground fires.
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Surface fire: Surface fire is characterized by a fast moving fire that produce flaming fronts,

which consumes needles, moss, lichen, herbaceous vegetation, shrubs, small trees, and

saplings. Surface fires can ignite large woody debris and decomposing duff, which can burn

(glowing combustion) long after surface flames have moved past. High-severity surface fires

kill mostof the trees affected by it.

Crown fires: Crown fires advances from top to top of trees or shrubs and is the fastest to

spread and most destructive for trees and wildlife. Crown fires are strongly influenced by

wind, topography. and tree (crown) density.

1.2. Statusof satellite based detection of forest fires and monitoring

The fire stages, flaming and smoldering are characterized by different fire intensity,

temperature, combustion efficiency and emission ratio. Smoldering and flaming can be

distinguished vsing infrared remotely-sensed measurements if the fire temperature varies

significantly between these two stages. Flaming temperature can be anywhere between 800

K and 1200 K, and as hot as 1800 K while smoldering should be under 850 K and above 450

K. A given fire pixel may have areas that are not burned, areas that are smoldering and areas

that are in flames. The 1.65 um channel is very sensitive to flame and the flaming energy but

not Very sensitive to smold and its energy. The 2.13 um channel is very sensitive to flame

and somewhat sensitive to smold. Since the thermal energy is more concentrated in the

flaming fire, the sensitivity to thermal energy is independent of smoldering or flaming. The 4

um channel is sensitive to both flame and smoldering and is five times more sensitive to the

thermal energy emitted from flaming than from smoldering. For MODIS, the fire detection is,

performed using a contextual algorithm (Giglio et al., 2003) that exploits the strong emission

ofmid-infrared radiation from fires.

Fire monitoring has become easier with the availability of satellite data such as Terra and

Aqua, IRS P4 (OCEANSAT), IRS P6-AWiFS (Indian Remote Sensing - Advanced Wide

Field Sensor), ATSR-2, SPOT-VGT (Systéme Pour !Observation de 1a Tesre-Vegetation),

NOAA-AVHRR (National Oceanic and Atmospheric Administration -Advanced Very High

Resolution Radiometer), EOS-MODIS etc. obtained with high temporal repeatability. spectral

variability and wide spatial coverage (Giriraj et al., 2010). Satellites like the advanced very

high resolution radiometer (AVHRR) launched in 1998 and the MODIS launched in 1999

have been widely used in forest fire monitoring and assessment. The MODIS sensor onboard

‘NASA'sTerra and Aqua satellites are used widely to scan the Earth’s surface for fires on a

daily basis. The Visible Infrared Imaging Radiometer Suite (VIRS) onboard the Suomi NPP
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(SNPP) with higher resolution images of the Earth's surface is also contributing to the forest

fire detections. These satellites have similar orbits, but the spatial resolution of their sensor's

thermal bands is different. The thermal band of MODIS has a 1,000 meters resolution per

pixel whereas VIIRS has a 375 meters resolution per pixel. This higher resolution enables

‘VIIRS to detect fires that MODIS overlooks.

The GOFC/GOLD (Global Observations of Forest and Land Cover Dynamics) Fire

Monitoring and Mapping Team links regional self-organized networks working with the

detection and monitoring of forest fires and is partnering with the Global Fire Monitoring

Center (GFMC), and the United Nations Intemational Strategy for Disaster Reduction

(UNISDR) Wildland Fire Advisory Group/Global Wildland Fire Network (Source

http:/gofe-fire umd.edu). The US national weather service NOAA provides the FIMMA

product (Fire Identification, Mapping and Monitoring Algorithm) which uses AVHRR based

data The Canadian Wildland Fire Information System (http://cwfis.cfé.nrcan ge.ca) also uses

data based on the previously described methods using AVHRR and MODIS. The Canadian

and US services offer broad information related to forest fires.

NASA Fire Information for Resource Management System (FIRMS) distributes Near Real

Time (NRT) active fire data from the MODIS aboard the Aqua and Terra satellites, and the

VIIRS aboard S-NPP and NOAA 20 (formally known as JPSS-1). Globally these data are

available within 3 hours of satellite observation, but for the US and Canada active fire

detections are available in real-time.

In Europe, the European Forest Fire Information System (EFFIS) supports the services in

charge for the protection of forests against fires in the EU countries and provides the

European Commission and the European Parliament with updated and reliable information on

wildland fires in Europe (http:/effis jrc.ec.europa.eu). EFFIS collects and provides forest fire

related data and information on pre-fire to post fire levels.

SERVIR-Himalaya at ICIMOD in close collaboration with the Department of Forests of

‘Nepal has developed forest fire detection and monitoring system for Nepal based on MODIS

imagery. The information is also published on ICIMOD's Mountain GeoPortal.

Indian Forest Fire Response and Assessment System (INFFRAS) was established with a

scope to integrate process and disseminate various types of data bases related to pre fire,

during fire and post fire scenarios. In resent times, ISRO disseminates forest fire incidents

through its Bhuvan Portal. However, the nodal agency for dissemination of forest fire
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information is being carried out by Forest Survey of India at the beat level for Indian forests.

Forest fire bumed area products like GBA2000 (2000), GLOBSCAR (2000), L3 IRC (2000-

2007), GlobCarbon (1998-2007), MCD64A1 c6, etc. are available from different sources.

Forest fires are a major environmental threat in North East Region (NER) of India. Large

tracts of forests are lost every year due to forest fires. Under the North East Regional-

Disaster Risk Reduction (NER-DRR) program, NESAC has been monitoring the various

disasters taking place in NER from time to time. NESAC has been supporting various

stakeholder department of NER by providing inputs for the disaster mitigation primarily

under flood, landslide and forest fire. Under NER-DRR program forest fire assessment is

being carried out since 2014.

1.3. Scope of the work

This project has been carried out under the Plan of Action (PoA) projects envisaged during

the NESAC Society meeting held on 23 January, 2021 at Shillong, chaired by Shri Amit

Shah, Hon'ble Union Home Minister & President, NESAC Society. Considering the

increasing forest fire incidents in the state of Meghalaya, the project has been taken up on

request from State Forest and Environment Department, Govt. of Meghalaya



CHAPTER - 2

2.1. STUDY AREA

Meghalaya, 'the Abode of Clouds’ is oneof the North Easter states of India. Its geographical

area is 22,429 km?. The State located between 24°58'N to 26°07N latitude and 89°48' E to

92°51'E longitude bordered by Assam in the north and east and shares international boundary

with Bangladesh in the south and west. Meghalaya is an important Bio-geographic zone

(along with Assam, Nagaland, Manipur, Mizoram and Tripura) as it represents a transition

zone between the Indian, Indo-Malayan, Indo-Chinese bio-geographic regions as well as a

meeting place of Himalayan mountains with that of Peninsular India. The region is oneof the

richest in biological values with vegetation types ranging from tropical rain forest in the

foothills to Alpine meadows and cold deserts. The state also represents an important part of

the Indo-Burma biodiversity hotspot. The data have been assessed and analysed separately

for districts (Figure 1), Blocks (Figure 2), Government owned Forests (Figure 3), Protected

Areas (Figure 4), Biosphere Reserve (Figure 5), Community Reserve (Figure 6), Eco-

Sensitive Zone (Figure 7) and Few Sacred Groves of Khasi and Jaintia Hills regioins (Figure

8) of state.
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Figure 4. ProtectedAreas(PA)of Megakalaya
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Figure 6. Community Reserves (CR) in Meghalaya
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Forests in Meghalaya are largely under the community and private ownership. Community and

private forests are under the administrative control of the three Autonomies District Councils

viz., Khasi Hills, Jaintia Hills and Garo Hills. Only 1,113 km? of forests, comprise of Reserve

Forests, Protected Forests, Green Blocks, National Parks and Sanctuaries are under the direct

controlof the State Forest Department. Two National Parks, four Wildlife Sanctuaries and 84

Community Reserves constitute the Protected Area network of the State covering 2.22% of its

geographical area. According to India State of Forest Report 2021, the Forest Cover in the

State is 17,046 km? which is 76 % of the State's geographical area. In terms of forest canopy

density classes, the State has 560 km? (3.28%) under Very Dense Forest (VDF), 9,160 km?

(63.73%) under Moderately Dense Forest (MDF) and 7,326 km? (42.97%) under Open Forest

(OF). The dominant forest types of Meghalaya according to Champion and Seth (1968)

classification are East Himalayan moist mixed deciduous forests, Khasi Sub-Tropical Wet Hill

Forest, Cachar Tropical Evergreen Forest, Assam Sub-Tropical Pine Forest, Khasi hill Sal.

2.2. OBJECTIVES

The Study has been taken with the following objectives:

i) Preparation of forest fire vulnerable and prone area map of Meghalaya State using

geospatial technique at 1:10,000 scale

ii) Preparation of forest fire vulnerable map in different Forest Units viz., Reserve Forests,

Protected Forests, Green Blocks, National Parks, Wildlife Sanctuaries, Community

Reserves, Biosphere Reserve and Sacred Groves using high resolution satellite imagery at

1:5000 scale

iii) Assessment of forest fire bumt area by generating forest fire burned area map from 2015

10 2021

iv) Development of a Field Based Mobile Application and Dashboard on forest fire.
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CHAPTER - 3

3. MATERIALS & METHODOLOGY

3.1. Data used- includes following satellite data (high resolution and open source),

derived products, fire incidences and base maps.

i. High resolution satellite image for 1:10000 map using IRS LISS IV

ii. Very High-resolution satellite image for 1:5000 map using Cartosat 2 Series,

iii, High resolution DEM (CartoDEM 10 m resolution available with NESAC)

iv. FSI forest fire points

v. Forest type (2015, FSD)

vi. Forest Density (generated under this project at NESAC and FSI map used as

reference)

vii. Road, settlement and water body maps generated from Satellite data

vii, LISS [1V/Sentine 2/ Landsat in GEE for burnt area analysis

ix. Protected Areas Boundaries (Meghalaya Forest Department)

x. LULC of Meghalaya for year 2005-06, 2011-12, 2015-16 (NeSDR, NESAC)

xi Thum map of Meghalaya for year 2017-18 prepared under a Project sponsored by

NITIAyog

3.2, Data analysis and product generation

The study is composed of following four components:

a) Historical Forest Fire data analysis

b) Forest Fire Prone Analysis

©) Forest Fire Vulnerability Analysis

4) Forest Fire Burnt Area Analysis

Historical Forest Fire data analysis: Historical Forest fire incident data has been obtained

from Forest Survey of India (FSI) for the year 2003 to 2023 for the analysis.

Forest Fire Prone Anlysis: Frquency of fire occurance has been computed within a uniform

grid of kmx1km using historical forest fire incidents to generate forest fire prone map

classified into different fire prone categories

Forest Fire Vulnerability Analysis: The forest fire vulnerability analysis has been done using

satellite data and ancillary data. From satellite data three variables have been generated viz.,
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Land Use/Land Cover (LULO), Topographic Variables and Anthropogenic Varibles. From

LULC, Forest Density and Jhum area maps have been generated. Forest Density has been

classified as per FSI classification scheme. Percent of tree canopy cover 10-40 is classified as

open forest, canopy cover 40-70 is classified as moderate forest and canopy cover > 70% is

classified as dense forest. For the jum prone area mapping, the spatial distribution has been

obtained by mapping Jhum areas of the year 2021, and jhum area information for the years

2005-06, 2011-12, 2015-16, 2017-18 has been extracted from LULC maps available with

NESAC using uniform grid of 1kmx1km. Topographic variables consists of slope, aspects

and elevation which has been generated from CartoDEM (10 m resolution available with

NESAC) Slope classes (in degree) are classified into 7 classes; <5, 5-10, 10-20, 20-30, 30-40,

40-50 and >50. Aspect zones are also classified into 8 zones; North, North-East, East, South-

East, South, South-West, West and North-West. Zonation of elevation of categorized into 7

ranges; 0-200m, 200m-400m, 400m-600m, 600m-800m, 800m-1000m, 1000m-1500m and

>1500m. For proximity analysis of road and settelements LULC has been used for extraction

of Road and settlement data with creation of buffer zones from different distance with respect

to the fire points. Road buffer zones are varies from 200m to >3500m and for settlement the

buffer zone is varies from 500m to >1500m. Ancillary data like forest types and historical fire

points has been used, which has been acsessed from Forest Surveyof India (FSD).

Forest fire Burnt Area Analys : Archived satellite images such as Landsat 8 have immense

potential to be used in the determination and evaluation of forest area disturbance due to forest

fire, Differenced Normalized Bum Ratio (NBR) is the widely used method to detect and map

these bumed forest areas with high accuracy (Gulci et al., 2021). Considering the success of

previous studies in detection of burnt area using Landsat 8 images, the global annual bumed

area map (GABAM) products and other regional fire products (Liu et al. 2018; Hawbaker et al.

2017), similar approach has been used to generate burnt area maps. In this study, forest fire

bumt area analysis was assessed on the Google Earth Engine (GEE) extension plugin of Qeis

python console using dNBR method. GEE is a cloud- based platform provides computational

infrastructure using APIs (JavaScript and Python), that enables the quick operational spatial

data analysis (Gorelick et al. 2017). GEE is more concemed with remote sensing, big

volumetric satellite image preprocessing, land cover classification, and data on agriculture,

forestry, and vegetation (Tamiminia et al. 2020). It shows that GEE has exceptional accuracy

and is independentof time and computer specifications. Therefore, the temporal Landsat 7/8

satellite imageries for the years from 2015 to 2021 have been analysed for the entire state of

Meghalaya to estimate the burnt area patches. Pre and Post time series data has been used to

12



extract the bumt area patches. Necessary preprocessing steps such as cloud masking,

atmospheric correction and image compositing have also applied to ensure working with clean

satellite imagery. A specife threshold value has been used for every individual month to

delinite the burnt area patches. For visulaization different colour palletes have been used to

highlight the burnt and unbumt areas.

The flow chartof data analysis and product generation for all the above mentioned components

is given in Figure 9
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3.2.1. Analysis of historical forest fire incidents of Meghalaya

The historical forest fire data for the period from 2003 to 2023 have been downloaded from

Forest Survey of India (FSI) for analysis of forest fire spatial and temporal dynamics. The

forest fire distribution has been analysed for State, Districts, Block and different Forest Units

(Reserve Forest, Protected Forest, National Park, Wildlife Sanctuary, Biosphere Reserve

Sacred Groves, and Community Reserves),

3.2.2. Generation of forest fire vulnerable area map

The forest fire vulnerability map has been generated based on historical forest fire event

analysis, incorporating weightage-based comparisons of each parameter such as forest type,

forest density, elevation, slope, aspect, distance from roads and distance from settlements. The

various input datasets used to generate the forest fire vulnerability map are presented in Figure

10 to 18. The occurrence of forest fire incidents in each variable is shown in Figure 19 to 25

The vulnerability map has been generated within forest cover area of FSI. For the analysis of

forest fire vulnerability jum maps for the period from year 2005 to 2021 was also taken into

consideration (Figure 26). Jhum area map for the year 2021 was prepared under the study

while remaing year's jhum layers were taken from the source mentioned in section 4.1. The

vulnerability analysis was carried out for jhum and non jhum areas. The jhum prone areas have

been derived from the LULC map available at NESAC for the years 2005-06, 2011-12, 2015-

16, 2017-18 and jum area map of 2021. The final vulnerability layers from both the categories

were merged into one

‘An analytic hierarchy process (AHP) was followed to define the influence of each variable to

output a raster map for the fire vulnerability. A precedence weighting was derived and

combined to determine the global ranking score of each relevant criterion (Saaty and Vargas,

2012). A two step AHP has been employed to generate the vulnerability map ie. i) assessment

of weightage within the category/parameters and ii) comparisons of the weightage between the

categories /parameters. For the assignment of weightage within a variable, the forest fire points

per unit area under each class (Figure 19 to 25) was considered and scaled from 1 to 9 for

relative importance. Value ‘1’ denotes “equal importance” between the two classes, and the

value ‘9° denotes the “extreme importance”. The normalized relative weight was calculated by

dividing each element of the pair-wise matrix by the sum of its column. The weights of each

layer were decided using the principal eigenvector of the square matrix of each criterion. The

higher the weight the more was the influenceofthe class on the forest fire based on its relative

importance. Similar analysis was carried out for the second stage AHP where the pair-wise
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comparative matrix analysis was carried out between the variables. Using the weightages of

different variables for forest fire vulnerability formula was developed as given below:

Vulnearability

=Forest Type X 0.29 + Forest Density x 0.21 + Settlement «0.19

+ Slope x 0.15 + Road x 0.06 + Aspect x 0.05 + Elevation x 0.05

To check the consistency of the decision making and reduce the bias in the process, a

consistency ratio (CR) was obtained with Equations given below:

a
cR=a

cr

Where, CR is the consistency ratio. Cl is the consistency index and RI is the random index in

Equation. max is the maximum valueinthe average of dividing the sum of the weights, and a

is the number of criteria. CR values of 0.10 and lower are considered tolerable (Malczewski,

2015).

Forest Types in Meghalaya

Figure 10. Forest Typesin Meghalaya (Source: FSI, 2019]
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Figure I. Forest Cover in Meghalaya [Source: NESAC, 2019]
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Figure 12, Elevation(m) Rangesin Meghalaya [Source: NESAC]
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Figure 14. Aspect Zonesin Meghalaya[Source: NESAC]
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Road Network in Meghalaya
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Figure 15, Road Map of Meghalaya [Source: NESAC, 2019]
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Figure 16. Buffer Zones of Roads i|Meghalaya [Source: NESAC, 2019]
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Figure 18. Settlementsin Meghalaya [Source: NESAC, 2019]
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Figure 17. Buffer zones of Settlementsin Meghalaya [Source: NESAC, 2019]
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Figure 26, Jhum areas in Meghalaya from year 2005 to 2021 (Source: NESAC)

3.2.3. Generation of forest fire prone areas map

Forest fire prone map indicates the frequency of fire occurrence in an area. The basic

requirement for the fire prone map is the number of forest fire points in different years. For

generation of forest fire prone map, the frequency of forest fire occurrence has been computed

within a grid area of Ikm x km using forest fire points for the period from 2003 to 2023. The

fire prone map has been generated as per the FSI forest cover area. The flow chart of the

methodologyof fire prone area map generation is presented in Figure 27

The average annual frequency has been calculated by dividing the total frequency by the

number of years and fire prone areas were categorized into severity classes (Kumar et al.,

2019) based on average frequency of forest fire in a grid per year.

i) Very High - Average frequency> 0.48

ii) High- Average frequency> 0.24 and <0.48

iii) Moderate - Average frequency> 0.12 and < 0.24

iv) Low- Average frequency > 0.06 and < 0.12

v) Very Low—Average frequency< 0.06
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3.2.4. Generation of burned area map

Forest fire bumnt area has been generated using a combination of satellite images like Landsat

8, Sentinel and Resouresat- 2 LISS III. The images were downloaded from USGS. The Landsat

and Sentinel data have been extensively used due to their temporal and spatial coverage. The

satellite data available in 15 days cycle have been used to generate monthly estimate of burnt

areas which has been later used to estimate the annual burnt area maps and statistics. The burnt

area mapping has been carried out in Google Earth Engine (GEE) platform by using

Normalized Burn Ratio (NBR). NBR typically responds to the substantial decrease in near-

infrared reflectance (NIR) due to plant canopy damage (Chuvieco et al, 2006) and a

substantial increase in shortwave infrared reflectance (SWIR) due to consumption by fire

(White et al., 1996). NBR is calculated as the normalised ratio between NIR and SWIR bands

as follows:

NBR = (NIR-SWIR) / (NIR+SWIR)

Where, NIR is the Near Infrared Band and SWIR is the Short-wave infrared Band

The post-fire NBR image was subtracted from a pre-fire NBR image to get the “differenced

NBR" (4NBR) as follows:

ANBR= (prefireNBR-postfireNBR) «1000

Thresholding of dNBR was done to extract forest fire bumt area patches. Different thresholds

were applied on the dNBR to remove the noise and determine the actual bumt area in the

respective time periodof the analysis.

3.2.5. Forest fire dashboard and mobile app

The forest fire dashboard has been developed to provide the easy access of the forest fire data

during fire season for preparatory activities for forest fire management. The dashboard

contains the various forest fire information generated for the state of Meghalaya like jhum

prone area, forest fire vulnerabili

dashboard has the capability to automatically update the forest fire incidents. The dashboard

has the functionalities to select the year and range of date to analyze the forest fire information

fire prone area and historical fire incident points. The

in different units like reserve forests, community forests, sacred groves, protected forest etc.

provided by Forest department. The boundary of the units is limited to the information

received from Meghalaya Forest dept. However, there is facility for the user to generate and
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estimate by selection of the polygons already available in the dashboard or by drawing own

study area polygon or by uploading the extemal shapefiles. User interface has interactive

window with facility to zoom in/out, pan the study area etc. along with the graphical

representation of the estimates at different levels. There is also segregation on fire incidents

based on jhom prone area and non jlum area. The jhum prone area was prepared at grid size of

Ikmx1km using jhum layers available at NESAC for the years 2005-06, 2010, 2015 and 2021

In addition to this, there are several other base maps like road, settlements, villages, links of

ISRO Bhuvan, Google map, ESRI Terrain maps etc. have been added for visualization.

The mobile app generated for the state has the provision to collect ground information of the

forest fire incidents. The app has been developed to collect various information pertaining to

forest fire like type of forest being burned, areaof the forest bumt, vegetation type information

etc. with the facility to collect and upload the field photographs in the server for validation

purpose. The app has also been provided with facility to traverse the boundary of the buming

area and generate the area statistics. The app has provision to report the burnt area as jhum fire

or non jhum fire, which will be helpful in discriminating the source of forest fire. The user has

been provided with facility to collect data in English, Garo, Jaintia and Khasi Languages. As

soon as the user submits the ground data, it get uploaded in the server along with coordinate

information which can be accessed by Forest dept. officials to regularly monitor the fires

which are missed out in the satellite data due to timing of the satellite pass over the specific

area. The forest fire app also has the facility to upload the field points in offline mode so that

the same gets uploaded once the internet connection is available. Flowchart of the steps

involved in collectionof information through mobile app is given in Figure 27
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‘Figure 27, Information contentof Dashboard and Mobile App based incidents fed into the dashboard

3.2.6. Field validation of the maps

Detailed field workhas been carriedout in entire Meghalaya. The fieldwork locationsandthe

photographs are given in Annexure IX.
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CHAPTER - 4

4. RESULTS & DISCUSSION

The forest fire incidents have been observed from the year 2003 to 2023 for the entire state,

districts and blocks. It may be noted that additional forest fire counts were obtained from

SNPP-VIIRS from 2018 onwards. Since SNPP based incidents were available for year 2018

onwards, therefore the analysis has been carried out using MODIS based fire counts for this

study.

The forest fire prone and forest fire vulnerability maps have been generated for the entire state,

districts and at block level. Similar information has been generated for the various forest

administrative units viz; reserve forests, protected forests, wildlife sanctuaries, national parks,

biosphere reserve, ecosensitive zones, community reserves and sacred groves. The results of

the analysis are given below.

4.1, Fire Incidence

4.1.1. State Scenario

The State of Meghalaya has witnessed forest fire in all the years from 2003 to 2023. A total of

77280 numbers of forest fire incidents have been observed. Maximum number of 3151 and

minimum number of 1923 fire counts have been observed in the year 2006 and 2019

respectively. Overall fire incidences in the state from 2003 to 2023 from MODIS and SNPP

are presented in Figure 28.

Figure 28, Forest Fire Incidences in Meghalaya (2003-2023)

****SNPP_VIIRS Detection: This includes large, continuous and repeated detections.
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4.1.2. District Scenario

All the districts of Meghalaya have witnessed forest fire incidents throughout the years.

Amongst the districts RiBhoi district has witnessed maximum number of forest fire incidents

per sqkm. followed by West Khasi Hills district and East Garo Hills district. Whereas, South

‘West Garo Hills district has witnessed the minimum number of fire incidents per sqkm. Table

1 and Figure 29 show the detailed information of forest fire count in each district.

Table 1.District Wise Forest Fire Incidences (2003-2023)

‘Numberof Forest Fire Incidences Total

e2./8 |< $2 (32 3

222/228 BS les 22
ga-|EF lz 32 \24 2°
Biz alle =

106 | 82 175 | 37 _| 142 201 | 1859

153 | 198 198 | 33 | 126 336 | 2434

80_| 170 202 | 31 | it 185. | 1870

194 | 199 270 | 45 | 142 [295 | 110 | 412 | 31st

79 | 187 275| 58 | 148 [339 | 61 | 315 | 2391

7B [116 155] 30 | 90 | 200] 41 | 237 | 1690|

qs [244 206| 26 | 190 | 263 | 125 | 470 | 308i

124 | 326 Ez “2a [ii| 4389| 2842
37 _| 107 iez| 25 | 85 | m9| 119 | 224 | 2001

24 [173 163 | 12 | 190 | 156 | 125 | 443 | 2629

87 (| 134 113] 17 | 121 [120| 99 | 296 | 2032 |

130_| 163 169 | 10 | 148 | 193 | 113 | 301 | 2448

74_ | 167 202) 2 | 157 | mi | 96 | 368 | 2518

i_[ 161 24] ii | io9 | a41 | 82 | 306 | 2111

ini [i24 143 | iio [257_[ 1923

105 | 146 162 109 | 373 | 2235
2s [419 2B 395 | 833 | 5816

[67 [375 332 | 1505 | 8680|
333_| 520 | 2279| 333 607 | 1849 | 9706

406 |623 | 1619246 | 10 | 284 | 381 | 486 | 1443 | 7849

446 _| 456 [1859 | 225 | 18 | 699 [229 | 498 | 1402 | 004

[4086 [5394] 16670|4289| 482 | 4056 [5271 | 3831 | 12445| 77280

*Due to the addition of SNPP data with the existing MODIS data, the recorded fire incidents

have increased from 2018 onwards.
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Figure 29,District Wise Forest Fire Counts

4.1.3. Block Scenario

All the blocks of Meghalaya have witnessed forest fire incidents throughout the years.

Amongst the blocks Jirang block has witnessed maximum number of forest fire incidents per

sqkm. followed by Kharkutta block and Rongjeng block. Whereas, Betasing block has

‘witnessedthe minimum number of fire incidentsper sqkm.The detailed informationof forest

firecountsin each block isgiven on Figure 30.
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‘Figure 30. Block Wise Forest Fire Counts



4.2. Forest Fire Vulnerability Analysis (OBJECTIVE —1)

Forest fire vulnerability has been categorized into five classes, viz. Very Low, Low, Moderate,

High and Very High asper the FSI scheme of classification.

4.2.1. State Scenario

The forest coverof the entire state has 24.42 % under High and 17.53 % under very high

vulnerability category and 22.83% area is under very low vulnerability category. Compared to

the state geographical area approx. 19% and 14% area falls under high and very high category

respectively and approx. 18% area is under very low vulnerability category. The detail of the

area under each category is presented in Table 2 and Figure 31. The spatial distribution map of

forest fire vulnerable areasofthe entire state is given in Figure 32

‘Table 2. Area underDifferentForest Fire Vulnerability Category

Area (%)as per | Area (%) as per

Fire vulnerability class |Area(km’)| _ forest cover geographical area

VeryLow 4030.10 22.83 17.96
Low 2332.54 13.21 10.40,
Moderate 3880.69 21.98 17.29
High 4311.85 24.42 19.22
Very High | 3095.70 17.53 13.80

son Forest Fire Vulnerability in Meghalaya
6500

“= | | | |
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Figure 31. Area under Different Forest Fire Vulnerability Categoryin Meghalaya
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Forest Fire Vulnerability Classes in Meghalaya

Fire Vainerabity Class

Figure 32, Forest Fire Vulnerability MapofMeghalaya

4.2.2. District Scenario

East Garo Hill district has maximum percentage (28.46%) of its total forest area under very

high category of vulnerability, whereas East Jaintia Hills District has minimum percentage

(0.66%) of its total forest area under very high category of vulnerability. About 22%

geographical area of Ri-Bhoi district falls under very high vulnerability class, whereas about,

13% of its geographical area falls under very low vulnerability category. However, in East

Jaintia Hill district only 0.5% geographical area falls under very high avulnerability class.

About 22% geographical area of the East Jaintia Hills district falls under the very low

vulnerability class. District-wise area under different forest fire vulnerability classes is given

in Table 3 and Figure 33. As may be seen, West Garo Hills, North Garo Hills, Ri Bhoi, South

Garo Hills and West Khasi Hills distyricts have more than 20% of their forest cover as well

as geographical area under very high vulnerability class. District wise Forest fire

vulnerability maps are givenin Annexure I

4.2.3. Block Scenario

Chokpot block has maximum percentage (34.65%) of its total forest area under very high

category of vulnerability, whereas Mawphlang block has minimum percentage (0.16%) of
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forest area under very high category of vulnerability. About 32% geographical area of

Chokpot block falls under very high vulnerability class whereas about 11% of its

geographical area falls under very low vulnerability category. However, in Mawphlang block

only 0.07% geographical area falls under very high avulnerability. About 19% geographical

area of the Mawphlang block falls under the very low vulnerability category. Block-wise area

under different forest fire vulnerability classes is given in in Table 4 and Figure 34. Block-

wise Forest fire vulnerability maps aregiven in Annexure I.

Table 3. District Wise Area underDifferent Forest Fire Vulnerability Category

Fire Vulnerability

Very Low Low Moderate High Very High
Districts [Area] %of | Area | 9% of | Area

kon!) | Are: Area |_(km‘)_
[West Khasi Hills 1638 [198.45] 8.68 | 405.28
[West Jaintia Hills |386.09| 30.88 |309.94| 24.79 | 402-56

[West Garo Hills |.420.97| 19.99 |131.96| 6.27 | 35274

outh West Khasi DAS
Bile _|212-69) 2240 } 225.28] 2584

uthWest Garo a 99.37
ters] 30.12| 6232 1003 | ®

South GaroHills |289.93| 17.17 |198.92/ 11.19 | 3

RiBhoi 460.00| 21.65 |132.42| 6.23 | 40
‘on Garofais |28055| 2560 | 61.25 | s50 | 354% | 1406| 32263 | 2944| 27754 | 2532

faurer West Khasi | 171 74| 19.09| s4.03| 9.34 | 265.93 | 29.56 | 268.44| 29.83 | 109.62 | 12.18

East KhasiHills |549.68] 29.10 | 440.08] 23.30 | 599-84 | 31.75 | 284.45| 15.06 | 14.98 | 0.79

East Jaintia Hilts [432.51] 31.33 |428.14] 31.01 | 360-92 | 26.14 | 149.87 | 10.86| 9.12 | 0.66

EastGaroHitts |2ea13/ 1921 | 79.72] 330 | 24048 | 1626 | 453.83 | 30.68| 420.97| 28.46
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Figure 33. District Wise Area underDifferent Forest Fire Vulnerability Classes

Table4. BlockWise Area underDifferent ForestFire VulnerabilityCategory

Fire Vulnerability

Very Low Low “Moderate High ‘VeryHigh
Block rea [%of | Area |%of | Area [9% of | Aren |%of | Area | %of

(Km| Area | (km?) | Area | Gem) |Area | cm) | Area | (Km? | Area

[Amlarem 65.22| 2237 82.76|2838| 90.69] 31.10| 4927| 1690| 363] 125
Baghmara 39.05 | 1368 3822| &85| 99.59] 23.07| 13312 | 3083| 101.79| 23:58
[Betasing 73.44 | 28.60 | 23.67 | 922| 4198] 1635| 7841 | 3053] 3932 1531
(Chokpot 6051 | 12.72] 2031| 427| 7594] 1597 | 15402 | 3239] 164.77| 3465
Dadengare 9544| 1789 | a149| 7.78| 95.5 | 17.84 | 15226| 2854| 149.13 | 27.95

[Date 3925|1476| 1186] 446 | 4699| 1767] 91.90) 3456] 75.94| 2856
(Gambegre 3405[1317| 1739| 673) si43| 1978 | 9035 | 3495| 65.62| 2538
(Gasuepara 4252 | 1448 | 2660| 9.06) 68.10] 23.18| $997] 30.63| 6654| 22.65
Tirang 9987 | 15.75 | 4329| 683) 122.52] 1932| 191.50 | 30.19| 177.09| 2792
Kharkcota 96.60| 2690| 11.68] 325] 3830| 1066| 9485 | 2641 | 117.72] 32.78
‘Khtiebriat 169.40| 28.43 | 18657 | 3131 | 15783| 2649| 7730|1297| 474| 080
LLaskien 122.13 | 27.96| 101.33 | 2320 | 156.40] 35.80| sias|ii79| 548 | 1.25
Mairang 11683 | 1843] 6254] 986) 178.02] 28.08| 180.11 | 2841 | 969| 15.22
Mawkdok 2528 [32.75 18.76 | 2431| 22.03] 2834| 1051] 1362] 060) 078
[Mawkynrew 7792 | 34.10 | 52.90 | 23.15| 5982] 2618| 3593] 15.72] 194] 08s
Mawigrwat 65.10| 2546 | 4802| 1878| 8530| 3336| 5392] 2109| 336| 131
IMauphlang 404s| 4585 | 1956[2215| 2214|2508| 597| 676| 018] 016
IMawryngimeng 3494| 3740| 3324| 2263| 4499|3063| 1339| 912] 034| 023
Mawshynret pi4.ts| 15.73 | 10656] 7.82| 19737 | 1449 | 38095| 2797| 462.77 | 33.98
[Mawsynram | 138.14 | 2435 | 140.00 | 2467 | 19296| 3401 | 9091| 1602| 539 095

IMawthadraishan | 5491 | 2066| 2150] 8.09) 8791] 3308| 8833 /3323| 13.13| 494

Mytliem 3492| 3434 [1792 [1773| 3430| 3393| 13.77| 1362] o1s| 018
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Very Low Low Moderate High ‘VeryHigh
Block ‘Area [%of | Area |%of | Area | 9% of | Area |%of | Area | %of

Km’)| Area | (Km’) | Area | Km’) | Area | Km’) | Area | Km’)| Area
FNongstoin 141.45 | 1748] 81.90 | 10.12 | 207.92] 25.70| 252.19 | 31.17] 12552 | 15.52
Pynursla 110.18 | 29.55 | 91.06 | 2442 | 114.28| 3065| 3462] 1465] 268 | 0.72
Ranikor 146.59 | 21.26| 17728| 25.71 | 186.15| 27.00| 109.64| 1590] 69.80| 10.12
Resubelpara 183.96 | 2496] 4937| 673 | 115.80] 15.71 | 227.78 | 3091 | 159.82| 21.69
Rongara 127.85 | 2621 | 103.79 | 2128 | #209] 1683 | 1044s | 2142] 6957 | 1426
Rongjeng 98.03 | 2039 1573] 327| 7.64] 1199| 17230] 3588| 13681| 28.46
Rongram 708.00 | 2057] 29.61| 364| 7619] 1431| 15150| 28.86| 139.68| 3041
Ssipong 263.11 | 33.53 | 24157 | 30.78| 203.09 | 2588 7257| 925| 438| 036
|Samanda 95.04| 1762 | 4320] 801| 106.81 | 19.80| 150.86| 27.97 | 143.47| 26.60
Selsela 6495| 2326 2007] 719] 3013] 1795| 84.11 | 3012| 3999 | 2148

SheliaBholaganj | 67.82| 22.10| 6665 | 21.72| 10932 | 35.63| 5936] 1935) 369| 120

Songtak 91.06| 1984] 2080| 433) 7603| 1636| 130.47 | 28.42 | 140.69| 3065
‘Thadlaskien 198.74 | 38.09| 125.85 | 2412 | 155.47| 2980| 3865| 741] 3.07] 059
"Tikriila 7927 [3257] 1154| 474| 33.44] 1362| 6356] 2694| 53.84| 22.12
[Umting 10095 | 15.75] 2758| 430| 115.2] 1796| 190.16| 29.66| 20724| 32.33
— 239.18 | 3033 | 6155 | 725| 164.75 | 1941 | 205.81| 2424| 15766| 18.57

ikea 113.75 | 31.19] 38.64 | 1059| 37.29| 15.71| 11337| 3108] 41.68 | 1143
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4.3. Forest Fire Prone Analysis (OBJECTIVE — I)

For this study Forest fire prone has been categorized into five classes, viz. Very Low, Low,

Moderate, High and Very High.

4.3.1. State Scenario

The forest cover of the entire state has 13% under High and 6% under very high prone

category and 45% area is under very low fire prone category. Compared to the state

geographical area approx. 10% and 4% area falls under high and very high fire prone category

respectively and approx. 35% area is under very low fire prone category. The detailof the area

under under each category is presented in Table 5 and Figure 35. The spatial distribution map of

forest fire prone areasof the entire state is given in Figure 36

Table 5. Area under Different Forest FireProne Category

Area (%) as per | Area (%) as per

FireProne Class Area(km’) forest cover geographical area
Very Low | 7995.22 4530 3

Low 2373.43, 13.45
Moderate 3944.85 2235
High 2284.34 1294
Very High 1051.62 5.96

000 3 ‘
Forest Fire Prone Areas in Meghalaya

000

7000

6000
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m)
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Very Low Moderate High Very High

Forest Fire Prone Classes

Figure 35. Areaof Different Forest Fire Prone Classes in Meghalaya
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Forest Fire Prone Classes in Meghalaya i

Figure 36, Forest Fire Prone Mapof Meghalaya

4.3.2. District Scenario

Ri Bhoi district has maximum percentage (16.47%) of its total forest area under very high

category of fire prone, whereas South West Garo Hills is the only district has no area of its

total forest cover falls under very high fire prone category. About 15% geographical area of

Ri-Bhoi district falls under very high fire prone category, whereas about 21% of its

geographical area falls under very low vulnerability category. However, in South West Garo

Hills District has approx. 64% area falls under very low fire prone category. Area under forest

fire prone for each district of Meghalaya is shown in Table 6 and Figure 37. As may be seen,

North Garo Hills and West Khasi Hills have more than 10% of forest cover as well as

geographical area under very high fire prone category. District wise Forest fire prone maps are

given in Annexure IIL
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Table 6. District Wise Area under Different Forest Fire Prone Category

Fire Prone

VeryLow | Low “Moderate High |_VeryHigh
‘Area’ | Area | Area [Area | Area | Area | Area | Area | Area | Area

cm?) |) | Gm) |) | om’) _| 6) _ | (om)_| )_| Gem) | (HH),
510__| 34.48 | 204.02 [13.79| 417.07 [28.20| 251.44 | 17.00 | 96.56| 6.53

551.71 [39.96 | 150.44 [1090] 3189 [23.10 | 276.63 | 20.04| 82.92| 6.00

1289_| 68.25 | 248.03 [13.13 | 255.58 [13.53 | 8709 | 461 | 9.06 | 0.48

351.03 | 39.02 | 133.12 {14.80| 2427 | 2698 | 119.33 | 13.26| s3.s1 | 595

454.66 | 41.48 | 1275 [11.63 | 258.01 | 23.54 | 144.62 | 13.19 [111.26| 10.15

6 [9.92|
628

526.99 63.69 10.25 4.63

(372.68, 1314 [13.90 24.29 | 147.93 |15.65 | 63.52 |6.72
1243.51 [59.07 | 322.6 [15.32

668.75 |53.51 | 210.83 [1687

626.7_[2887 [290.53 [13.38

19.24 [12522 | s95 | 896 [043

[aise | 9057 | 725 | 655 | 052

[2654 [4169 [19.21 [260.53 [12.00

mvVeylow mow sModerate mMigh mvery High

ie

si

ie

i

. fam Gero Tam CamKhe Caner Nomh IBROX —SoUM — South —Seuth «West West Wet

Figure 37. District Wise Area under Different Forest Fire Prone Category

43.3. Block Scenario

Kharkutta Block has maximum percentage (28.39 %) of its total forest area under very high

category of fire prone, About 25% geographical area of Chokpot block falls under very high

fire prone class, whereas about 17% of its geographical area falls under very low category of

fire prone. However, 10 blocksofthe state have no area of forest cover as well as geographical

under very high category of fire prone. Block wise area under different forest fire prone

category is given in Table 7 and Figure 38. Block-wise forest fire prone maps are given in

Annexure IV.
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Table 7. Block Wise Areas ofDifferent Forest Fire Prone Categories

Fire Prone

Very Low ‘Low [Moderate | High Very High
IBtock ‘Area| Ares | Area) Area | Area) Aren| Area | Area | Area

(96) | em’)| (96) |_(hm’)| (96) |_ em’) | (0%) | _ em’) | _(%)
61.13 39.64 | 13.60 | 58.10 | 19.93 | 15.56 5.34 0.02 0.01

51.16 | 7892 [18.28 | 103.65 [24.01 | 2533 | 587 | 3.00 | 0.69

9959 | 1995 | 7.77 | 677 | 264 | 0.00 | 000 | 000 | 0.00

39.77 | 9721 | 2044 | 150.75 [31.70 | 34.50| 726 |397|0.83_|

61.56 | 84.71 | 15.88 | 9461 | 17.74 | 2230 | 41s | 344 | O64

6183 | 4387 | 1650 | 4404 1656 | 1359 | 511 | 0.00 | 0.00

[7628 | 3330 [1288 | 2436|942 | 3.68 | 142 | 0.00

7053_| 3837 [13.13 | 44.78 [1525 | 321 | 1.09 | 0.00 | 0.00

1349 | 49.14 [775 | 144.29 | 22.75 | 18412 | 2903 | 13939 | 21.98

19.73_| 2507 | 698 | 73.11 | 20.35 | 88.15 [2454 | 101.98 | 28.39 _|

49.22 | 6237 | 10.47 | 126.91 | 21.30 | $8.67 14.88 | 24.60 4.13

55.89 | 79.19 | 18.13 | 84.98 | 19.46 | 26.72 6.12 Li4 0.40
35.98 _| 6833 [1395 27.78| 95351504 |4609 | 727_|

[Mawledok 64.49_| 1096 [1421 | 13.61 [17.63 | 235 | 305 | 048 | 062
[Mewkarew 75922727 [1194 | 22.85 [10.00 | 489 | 214 | 000 | 0.00
[Mawkyrwat 43.66 | 42.28 | 1654 | 59.06 | 23.10 | 35.74 | 1398 | 694 | 271
\Mawphlang 35.94 | 15.83 | 17.93 | 20.79 | 23.55 | 17.88 | 20.25 2.05 232

Mawryngkne 30.22_| 27.77_| 18.91 | 48.93 | 33.32_| 24.97 _| 17.00 0.80 O54
IMawshyoret 19.72 [14657 | 10.76 | 360.90 | 26.30 | 343.90 [25.25 | 24189 | 17.76
[Mawsyaram .43_| 77.77 [13.71 | 7.76 [13.71 | 1595 | 281 | 195 | 034
[Mawthadraishan 4627 | 44.79 [1686| 66.38 [25.06 | 2398 | 9.03 | 742 | 279
[Myttiem 43.17 | 14.41 | 1426| 2421 [23.96 | 13.02 [1487 | 3.78 | 3.74
[Nongstois 44.28 [143.96 | 17.80 | 215.11 | 26.59 | 73.00 | 9.02 | 18.64 _| 230

[Pymursla 79.03 | 4449 [1193 | 2991 | 802 | 3.77 | 1.01 | 0.00 | 000
RRanikor 3787_| #9.12 [12.93 | 170.50 [2473 | 112.19 [1627 | 5658 | 821
[Resubelpar [52.08 | 102.43| 1390 | 18490 | 25.09 | seas | 766 | 928 | 126
(Rongara 37.82 | 65.93 [1352 | 10039 | 2058 [3740 | 767 | 199 | oat
[Rongjeng 19.03 | 53.39 | 11.11 | 12736 | 2649 | 139.25 [2897 | 69.22 | 14.40
[Rongram 35.31 | 97.41 | 1850 | 165.23 [31.48 | 71.74 | 13.67 | 552 | 1.05
‘Saipung 3294 | s807 [1122 | 191.99 [24.47 [187.96 [23.95 | 5822 | 7.42
‘Samanda 3813 | 7840 [1453 | 17886 [33.16 | 6145 [1130 | 15.03 | 279
Selsella 6649 | 34.02 [12.19 | sios [1829 | 847 | 3.03 | 000 | 0.00
Shella bho $393 | 2953 | 962 | 1752 | 571 | 226 | 074 | 000 | 000

|Songsak 46.38 | 72.24 110.85 _| 24.15 | 50.75 11.06 12.31 2.68

[Thadlaskie 47.25_| 92.01_| 130.09 [2494 | 4829 | 926 | 479 | 092|
jTikrikilla 75.03 29.59 25.71_| 10.57 5.45 2.24 0.00 0.00

[Crmling 29.87 | 63.38 163.69 [2554 | 13607 [2137 | e548 | 1334
iCmsning 22.64 _| 98.12 23252. [27.39 | 201.08 | 23.69 | 125.02_| 14.73
\Zikzak 81.43 | 43.75 22.02 | 60s | 197 [054 | 000 | 000
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4.4, Forest Fire Vulnerability Analysis for different Forest Units

(OBJECTIVE - 1)

4.4.1. Government Owned Forest

Government owned reserve forestof the state comprise of Reserve Forest (RF) and Protected

Forest (PF). Forest fire vulnerability analysis of all the reserve forest shows, Nongkhyllem RF

has maximum area (13.56 km’) under very high vulnerability class. However, Umsaw RF has

‘the highest percent of (99.77%) of its total geographical under high and very high forest fire

vulnerability class. About 90% of geographical area falls under high and very high

vulnerability class for Umsaw RF, Dambu RF, Darugiri RF and Songsak RF. Saipung RF has

lowest area (6.95 %) under high and very high vulnerability class. Umkhuti PF and Green

Block PF have the highest area under high and very high vulnerability class ie. 68.85% and

65.60% respectively. The spatial map of forest fire vulnerability for government owned forests

is given in Figure 39. The area of different forest fire vulnerability classes for RFs and PFs are

given in Table 8 and Figure 40. Forest fire vulnerability mapsof all Reserve Forests, Protected

Forests, Wildlife Sanctuaries, National Parks and Biosphere Reserve with a buffer of 500 m

are given in Annexure V.
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Forest Fire Vulnerability in Government owned forest of Meghalaya
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Figure 39. Forest Fire Vulnerabilityof government ownedforest

‘Table 8. Forest Fire Vulnerability categoriesingovernment ownedforestswith abufferzone of 500m —aregin xin)

SLNo. ‘Reserve Forest Very Low| Low [Moderate| High [Very High

Angratoli RF 2570] 5.554 10.633. «(11.073 3.219

1 [Rngratoli RF Buffer 0457) «1.628 —2.264| 1848 0.603

BaghmaraRF 0.094] 2296 10.710, 16.183 6443

2 BaghmaraRF Buffer 0.134) 1223) «2.840 3.279) T712|

(Chimabangshi RF 027) 138i) 4387 6437) 3942

3 ChimabangshiRF Buffer 0115) 0518) 1.435 2.249) 1550)

DambuRF 0.004) 0.162) 1.242 5.345 8.003

4 DambuRF Buffer 0.080) 0456) ——1.352 2536) 2.895

Darugiri RF 0} 0.056] 0375 3.242 S731

> Darugi RF Buiier 0.005] 0373) 1.353 1798 2124

DhimaRF 0.120] 1137) 3.152 5.401 4239

© DhimaRF Buffer 0052] 0213) 1.063 2310) 1868

DibruHillRF 0864] 2687, «4.738 4193 1340

7 ‘Dibra HDR Buffer 0168) 1308) 1.695 1394 0530

a7



SLNo.| Reserve Forest |VeryLow |] Low [Moderate] High |Very High

g DilmaRF 0.009] 0.144) 0.830 1363/0554]

‘ilaRF Bul ooi7) 0260) 0834) 0939) 0331
(Siting RF 002) 0.037) 0.684] «1.225 —~—«0.426

° (Ging RF Baier 0038) 027i) -1087|_—«sL76i) 0.723

dee RF 0003/0067) 0.358) 0.782) «0.744

10. idek RF Buffer 008) 0.068) 0382/0632) 0.490

mange RF 3726/2839 2.061 0836) 0.159
n fnangeeRE Butier 2265) 2684) 2.054) 1.090) 0.274

‘Narpuh RF BikI 3039) 15418) 20580/ 10936) ‘1627

12 NapuhRF Bik Buiter 2861, 4887) 5.609/ 3.830) ‘1.065

Nap FBT 2574) 10455) 13.199] 6617) __—*1.4B4
8 ean RF Bik IlBuffer 0.882) 2966, 4.081 2.636 0523

‘NongkhyllemRF 0241) 9.713) 30591] 33.656, 13.568

4 Noagkivllen RF Buifer 0239/3328) 7418) 9.478) «7.388
‘Nongniang RF ooo] 0040/0124] 0148) 0.007

15 NongumiangRF Buffer 0270/0553) 0.700 0473) 0.033

RajaialaRF ‘oi0s) 0966) 3.394) «6 675/—«S 839
16 ajasila RF Buller 002s) 0184) 0564] «41.036 «0.741

Revak RF ooo, 0.099) 1.063] —«2086)—SC« S16

1) RevakRF Buller 0092/0368) 0965] —«+L678| _—*1:538

Rist van BF 0.008) 0242/1373] 1.589 0.306
18 Rist KhwanRF Buffer 374] 0638) 1164] 1.200) 0.249

RizLabanRF 0034) 0.153) <i77]_—«<150)_—=«a14
9 RatLaban RFBuffer 0263) 0533/0709] 0655) ——0.163

‘RongrengreRF oo) 1337/4202 «9.445 ‘10523

» koran RF Buller 0.007] 0384) 1.847 3105 3544
SipingRF 45.876) 57.160] 33.785, 8.846) —‘1.234)

at Sane RFButler 2795) 13.470) 5.213 0506! 0076
‘Shorvat RF 0) 0015] 0.106) 0.184) 0.069

22 0025) 0.086) 0451/0448) 0.138Slorwat RF Buffer



Sl.No. Reserve Forest VeryLow] Low|Moderate) High] Very High

za SongsakRF 015) 0201) 1.738) 8556) ‘11.149

‘SongsakRF Buler 0033/0816) 2401] «3448 ——_—«2.608

‘TuraHill RF oo2i, 0993) 1922/1381) 0275

24 ureHillRFBuffer 0057] -1iia) Leni] 372) ‘1025

[Umsaw RF 0 o} a0oif—o.i78) 0.224)

25 UmsawRF Butler 002] 0146) 0406] 0.627) 0.536

(Green Block PF 0} 0.002) 0.055] 0.087} 0.020

26 (Green Block PF Bute 0.009) 0.033) 0.312) a409) 0.092

‘Laitkor PE 0020/0071) 0928) -Li4i| 0.249

a ania PF BGS 140) 0241) 0420{ 0499) 0.133
Sion Rana oooi) 0008) 0224) 0339) 0.083

a isos Re PRR 0.012) 0.023) 0.0541 0.065 0.017)

(Un PE 0007; 0.007) 0.022] 0052) _—~0.028

° (Gnakiut PFBaer 0016) 0.067/ 0.254) 0.467/ «0.209

(UpperShillongPF aos) 0208) —«1347/__-Lési) 0.460

ap [Cpper ShillongPF Buffer 0163) 0499 -1697| —«1435| «0.428

mVery Low mLow Moderate mHigh mVeryHigh

0

0

0

fo

i»

»

10 |
3 A ad a. h h oe | 1. Sthat

paqéaé EgSeba Fyptssss press

Goverment Owned Forest

Figure 40, Forest Fire Vulnerability of Government Owned Forest
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4.4.2. Protected Areas

Protected areas of the state comprise of Wildlife Sanctuaries, National Parks and Community

reserves. Forest fire vulnerability analysis of all the Wildlife Sanctuaries shows, Nongkhyllem

WLS has maximum area, 10.66 km’ of forest cover falls under high and very high

vulnerability class. However, Baghmara Pitcher Plant WLS has minimum area, 0.006 km? of

forest cover falls under high and very high vulnerability class. The details of area under

different vulnerability classes in the wildlife sanctuaries are given in Table 9. The spatial map

of forestfire vulnerability for protected areas is given in Figure 41

Forest Fire Vulnerability in Protected Areas of Meghalaya

n (tae
Evy"

Figure 41. Forest Fire Vulnerabilityof Protected Areas i

Table 9. Forest Fire Vulnerability categories in Wildlife Sanctuaries with a buffer zone of $00 m
wai

SI.No Wildlife Sanctuary pe] Low |Moderate| High Ae

| NepuhWis 18.209 | 23.490| 16650| _6775| 0.770

Narpuh WLS Buffer 1726; 2481] 3871] _3.1ss| 0.565

> | Nongkinyllem WL | o3s2| isa] 15.715] 9258| 1417

Nongkhyllem WLS Buffer o1s4| 2.723 6669| _5579| 1.668

3 |SiuWis oa4| isi] 2273] 1.121| 0.095

Siju WLS Buffer [o24[ 13a] 1si9| 1272[ 0.179
BaghmaraPitcher PlantWLS __| 0 o| os] 0.005| 0.001

4 | Baghmara Pitcher Plant WLS

Buffer 0.039| 0130| 0200 _oats| 0.045

en)
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Balpakram National Park has more vulnerability to forest fire with 14.05 % under the high and

very high vulnerability class than Nokrek National Park. The details of area under different

vulnerability classes in the two National parks are given in Table 10. Vulnerability areas of

WLSs and NPs are presented in Figure 42.

Table 0 Forest Fire Vaerabiiy categories in National Pars witha bull 208500 yn

S aii. Very =
SLNo National Park Low. Low ‘Moderate | High

1 BalpakramNP 26.801 55.155, 48.932 18.092

Balpakram NP Buffer | 5.997 16.103 18.845 12.133,

2 Nokrek NP 4.064 18.029 17.442 4855

[2013 [9.647 [a3| 5362

mVeryLow Mow Moderate mKigh Very

| ea i.
Protected Areas

Figure 42, Fores Fire Vulnerability Areaof Protected Areas

The 84 nos. of Community Reserve (CR) of the State comes under four different forest

divisions ie. Jaintia Hills Wildlife Division (HWD), Khasi Hills Wildlife Division (KHWD),

Balpakram National Park Division (BNPD) and Garo Hills Wildlife Division (GHWD).

Community Reserve of Balpakram National Park Division followed by Garo Hills Wildlife

Division, Jaintia Hills Wildlife Division and Khasi Hills Wildlife Division was found to be

highly vulnerable to forest fire, with 41.40 %, 37.44%, 37.1

falls under high and very high vulnerability class

and 33.36 % of forest area

Jaksongram CRof Balpakram National Park Division was highest vulnerable to forest fire with

99.97% of area under high and very high vulnerability class (Table 11). The total area of

Selbagre CR of Garo Hills Wildlife Division was highest vulnerable to forest fire with 92.72%

of area under high and very high vulnerability class (Table 12). Smaw Der Khli CR of Jaintia

st



Hills Wildlife Division was completely under high and very high vulnerability class (Table 13).

Jirang CR of Khasi Hills Wildlife Division had more vulnerable to forest fire with 78.85% of

area under high and very high vulnerability class (Table 14).

‘Table 11. Forest Fire Vulnerability categories in Community Reserves under BNPD with a buffer of 500 m
(eon Ke’)

= |CommunityReserve Low| Moderate | High | V@Y
1 | Antakgre CR 0.113 0.024

| Aritakere CR Buffer 0.849 0.196
2 | Balsti Ading CR 0.013 0.058

Balsri Ading CR Buffer 0.152 0.387
0344 0.559

1.058 0.943

0.662 0.828

5 | Dallenggittim CR

| Dallenggittim CR Buffer

| Dambuk Attong CR

Dambuk Attong CR Buffer

7 | Dambuk Jongkol CR

| Dambuk Jongkol CR Buffer

g | Gokagre CR

| Gokagre CR Buffer

9 [HalwaAmbengCR Buffer [0.220
jo | Jaksongram CR 0 0 o

| JaksongramCR Buffer 0.002| 0.077 0.352

11 | KarukolCR 0.00 | 0.059 0.087

| Karukol CR Buffer 0.107 | 0.457 0.671
jy |StemLongjiah CR 0.020 | 0.030 0.202

‘Krem Longjiah CRBuffer 0.645| 0.626 0.645
B | LotnagarCR. 0 | 0.001 0.019

[Lotnagar CR Buffer 0.009 | 0.113 0.122
14 | LumMatlangRaid 0.020 | 0.008 0.161

| Lum MatlangRaid Umket CR Buffer 0.989 | 0.071 0.318
15 | MatchirampatCR 0.005| 0.015 0.106

| MatchirampatCR Buffer 0.030 | 0.379 0.658
tg | Nikwatare CR 0.002| 0.015 0.041

| Nikwatgre CR Buffer 0.013 | 0.221 0.495

17 | Rantangsora CR 0.003| 0.021 0.036

Rantangsora CR Buffer 0.174 | 0387 0.242
ig | RengchengCR 0.314 | 0.250 0.065

RongchengCR Buffer oom | 1.129 0.366

19 -Rumtong Clan CR 0.021 | 0 0

| Ryntong ClanCRBuffer 0.491 | 0.000 0.068
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|e Community Reserve ie Low| Moderate | High i |

99 | SijuDuramong ICR o foo | 0235 | 0353 | 0.143,

Siju Duramong1CR Buffer 0.006 [0.090 | 0.241 | 0304 | 0372

>y |Siu DuramongCR 0 [0.030 | 0394 | 0.834 | 1.104|

SijuDuramong 1 CR Buffer 0.426 1.032 | 1.302 | 0.439

gp | Sonowa CR 0324 | _ 0533 | 0.560 | 0.222

| SonowaCRBuffer i osss | _ 1.294 | 0936 | 0.685

93 | Taidang CR 0.287 |__ 0.300| 0.095| 0.001

‘Taidang CR Buffer 0956 |__0970| 0.531 | 0.099

oq |Teptepa CR 0467 |__ 0.542 | 0.328| 0.030

| Teptepa CR Buffer 1050 | 0.712 | 0.271 | 0.037
95 _| Upper Dosogre CR 0.039 |__0.108 | 0.072 | 0.003

|__| Upper Dasogte CRB = ee = ots
‘Table 12. Forest Fire Vulnerability categories in Community Reserves under GHWD with a buffer of 800 gaeyinn’)

LNo Community Reserve Low |Moderate | High a

1 | Atuakgre CR 0277| _0.365| 0.240| 0.034

AruakgreCR Buffer 0413] 0327] 0.215| 0.047
> | Atuakgre CR 0.0303 0.024] 0.014 0

Aruakgre CR Buffer 0.4234] 0.349 | 0.424 0

3 | Baladingre CR 0.08) 0.129 | 0.066 0

Baladingre CR Buffer 0406] _0.832| 0.297| 0.001

aE R 0
Bandarigre CR Buffer 0.069

5 | Chandigre CR 0

| >_ | Chandigre CR Buffer

5 | Chimanpara CR

Chimanpara CR Buffer 0

> | Dankipara CR 0

Dankipara CR Buffer 0.110

| Daribokere CR 0.043

Daribokgre CR Buffer 0.088

g | Dumitdigre CR 0.152.

Dumitdigre CR Buffer 0.134

yo. | DuraKalakere CR 0.018

Dura KalakgreCR Buffer 0.370

ny | Eman Asakgre CR 0.003

Eman Asakgre CR Buffer 0.062

1p | Kitmadamgre CR 0.080

Kitmadamgre CR Buffer 0.275

3 | Mandalgre CR 0.067

0.268,

4 8
0.007 | 0.106 0.297| 0.146



Community Reserve Low| Moderate

15. | Mongalare CR 0.040 | 0.073,

‘Mongalgre CR Buffer 0.600| 0.683,

16 _| ResuhaluaparaCR 0.135] 0.191

Resuhaluapara CR Buffer osis| 0.551
17 | Rengalgre CR 0.039| 0.079

Rongalgre CR Buffer 0397] 0.603,
tg. | Rongma Paromere CR 0.008 | 0.052

Rongma Paromgre CR Buffer o| 0055] 0.520

19 |RongmaRekmangre CR o| 0043] 0218

Rongma RekmangreCR Buffer 0.060 | 0.435| 0.948

29 | SakalgreCR 0.042 | 0446| 0.581

| “| Sakalgre CR Buffer 297| 1.241] 1.642

21 _| Sasatgre CR o| 0041] 0.253

Sasatgre CR Buffer o.101| 048i] 0.608

22, [Selbagre CR. £. | 0.085)
Selbagre CRBuffer | 0006] 0.164

23 | Thokpara CR 0.064 | 0.160| 0.080

Thokpara CR Buffer | ossa| osso| 0.342
pq | Rewak Watregittim CR 0.063| 0.087| 0.019

Rewak Watregittim CR Buffer 0.482| 0.628] 0.203

5 | Rewak Daburam CR 0.029 | 0.037| 0.031

Rewak Daburam CR Buffer | 0.374] 0.613 0.383

Table 13. Forest Fre Vulnerability categories in Community Reserves under JHWD with a buffer of 500m 43g

[sino ‘Community Reserve Very | Low [Moderate
i Low

; |KaKhlaw Umthalong CR 0| 0.005] 0.008 | 0.005| 0.006

| KaKhlaw Umthalong CR Buffer 0.240] 0.358| 0.201| 0.053 | 0.021
Ka Khloo Blai Lyngdoh Sein Raij

> | MynsoCR 0 o| 0.001 | 0.004| 0.002|

* Ka Khloo Blai Lyngdob Sein Raij

‘Mynso CR Buffer 0.009 0.110
0.002 0.058

3

0.105 0344
|KaKhlooPobblai MooshutiacR | 0.014 0.039| 0.068 | 0

|Ka Khloo Pobblai Mooshutia CR Buffer | 0.148| 0.195| 0.167
Ka Khloo Thangbru Sula Lynter Sein

5 |RaijMynso CR 0 0| 0.009 | 0.016| 0.004

‘Ka Khloo Thangbru Sula Lynter Sein

| Raij MynsoCR Buffer 0.017 | 0.111 0.295 | 0.315| 0.116
KaKhloo Thangbru Umsymphu CR 0.005 | 0.012| 0.026 | 0.030| 0.012

6 | KaKhloo Thangbru Umsymphu CR

Buffer 0.044| 0.099| 0.095 | 0.068| 0.016
(7 | KaKremLabit UmkyrpongCR 0.008| 0.018 0.015 | 0.007| 0.001



Very en | YOY
SLNo| Community Reserve Len| Eaw| Moderate | High|yout|

| KaKrem Labit UmkyrpongCRBuffer 0.120 | 0.028| 0.005

g | Ka Wah Umpatho CR 0.031| 0001] 0

| Ka Wah Umpatho CRBuffer o.0s+| 0.008 | 0

9 | KaLumLuweCR 0.015 o| 0
| KaLum Luwe CR Buffer o.o41| 0.006| 0

Khloo Blai Chyrmang Sein Raij

to -Sonswasan Chyrmang Kmai CR o| 0] 0017] 0.021 | 0.008

Khloo Blai Chyrmang Sein Raij

| Kongwasan Chyrmang Kmai CRBuffer_ | 0.028| 0.117| 0.222

Khloo Blai Ka RaijU Langdohionglang

n (& | 0.005 | —0.052| 0.073| 0.020

Khloo Blai Ka Raij U Langdohionglang

CRBuffer 0.036| 0.198| 0.470| 0513 | 0.112
1 | Khloo Blai SeinRaij Tuber CR 0.076| 0.242| 0338| 0.202| 0.029

| Khloo Bai SeinRaij Tuber CRBuffer__| 0.450 0.497| _0370| 0.245 | 0.057

| Khloo Blai Langdoh RaijRaliangCR| 0| 0

13 [Rh Raij Raliang CR

Buffer 0.173| 0.079
|Khloo Khyllem Shrieh Mutong CR

14 | Khloo Khyilem Shrieh Mutong CR

Buffer 0.082| 0.009
15 | ShlooMoopyai WapungCR |

KhlooMoopyai Wapung CRBuffer 0.171 | 0.036
16 | SmawDerKhliCR | 0.001| 0.001

| Smaw DerKhli CR Buffer 0.148 | 0.248| 0.250
17 [SilosAmrawan CR 0326| 0.476| 0.251

| KhlooAmrawanCRBuffer 0.900 | 0.535 | 0.261
Ka Khloo Blai Ryngkaw Ka Sein Raij

1s. _Shonshnong CR

Ka Khloo Blai RyngkawKa SeinRaij

Khonshnong CR Buffer 0.075| 0448 | —_0.839| 0.779 | 0.286

19 [ae Tongjiah CR
Krem Iongjiah CR Buffer

Table 14. Forest Fire Vulnerability categoriesin Community Reserves under KHWD withabuffer of 800m (4yeginn)

SLNo Community Reserve ie Low| Moderate | High wa
1 [divang CR 0.004| 0.036| 0.353| 1.023 | 0.445

TirangCRBuffer 0.150| 0.603 1.059 | 1.208| 0.387

> | KpohEifah CR. 0.001 | 0.003 0.037 | 0.076| 0.017

KpohEijah CRBuffer 0.090| 0.206 0311 | 0.361 | 0.080
3 | LawLyngdohCR | o.001 0.011 | 0.010

Law LyngdohCR Buffer 0.021| 0.065| _0.080| 0.075 | 0.026
4 | LawbahCR 0.074| 0.240| 0.689 | 0.863 | 0.357

0.211| 0.621 1.195| 0.837| 0.325|
5 0.083/ 0411] 0.478| 0.273 | 0.046
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SLNo | Community Reserve Low

Lumjusong CR Bufier 1.061

¢ | LumkobikriahCR 1.070| 1.881

1418| 2.074

4 0.004| 0.141

0.134] 0.490

3 0.008| 0.182

0.134| 0.982

9 0.126| 0.295

0.615| 0.944

to |Phudja-Ud CR 0.072| 0.346

Phudja-UdCRBuffer 0.426| 0.704
31 | Raid Nongbri CR_

Raid Nongbri CRBuffer

ig | Bagbahcr
RaghahCR Rafier

13 | RyngudCR

RyngudCRBufier

14 | ThangkharangCR

‘ThangkharangCRBuffer

15 | Uansum CR

‘Umsum CR Buffer 0.414] 0.611

4.4.3. Biosphere Reserve

The only biosphere reserveofthe state Nokrek Biosphere Reserve is also on the verge offorest

fire vulnerability with 30.24%, 21.62% under high and very high vulnerability class

respectively. The details of area under different vulnerability classes of the BR presented in

Table 15.

‘Table 15. Forest Fire Vulnerability categories of Biosphere Reserve with a bufferof $00 m (Areain Kn)

Biosphere Reserve
Very

Low| Moderate High Very High

= —__—§

‘Nokrek Biosphere Reserve Buffer 11.97| 11.02

4.4.4, Eco-Sensitive Zone

Out of four Eco-sensitive Zone (ESZ) of the state, BNP-SIJU ESZ is proposed one and other

three are notified Eco-sensitive Zones. The Nongkhyllem ESZ and Nokrek ESZ are maximum

vulnerable to forest fire with 52.26% and 34.55% respectively of forest cover under high and

very high vulnerability class. The spatial map of Eco-sensitive Zones with vulnerability classes

is shown in Figure 43. The details of area under different vulnerability classes of the ESZ

presented in Table 16 and Figure 44
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Forest Fire Vulnerability of Eco-Sensitive Zones in Meghalaya

aie wlee wie

Figure 43, Forest Fire Vulnerability Areaof Eco-Sensitive Zonesin Meghalaya

‘Table 16. ForestFire Vulnerabilitycategoriesof Eco sensitive Zoneswith abuffer of 500m (areginkn!)

Ze Ecosensitive Zones Low Moderate | High | N'Y

1 | BNP SUUESZ Proposed) 402] 6486| 73.46| 52.86

BNPSLUESZBuffer 1430|2187| 1916] 6.98
>, | Natpuh ESZ (Notified) sai7|2424| 3.09 0

‘Narpuh ESZ Buffer 553 7i7|623| 2.39

3 _ | NokrekESZ(Notified) 2556| 51.38 | 75.02| 56.22

NokrekESZ Buffer 693| 10.70| 1490) 13.12

4 [Nongkhyllem WLS ESZ(Notified) | 13.04] 1719| 3946/5499] 36.16

Nongkhyllem WLSESZBuffer 0.66] 3.09 628| 353] 7.24
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4.4.5. Sacred Groves

Figure 44, Areasof Different Forest Fire Vulnerability Classes in Ecosensitive Zones

The selected Sacred Groves (SG) of Khasi and Jaintia Hills have taken for this study, out of

which 17 sacred groves are vulnerable to forest fire with more than 80% of its geographical

area under high and very high vulnerability class. The Lawkyntang Umkyrsan SG was

extremely affected by forest fire with 100 % area under high and very high vulnerability class.

The details of area under different vulnerability classes ofthe BR presented in Table 17.

‘Table 17. Areas of Different Forest Fire Vulnerability categories in Sacred Grovesof Khasi and Jaintia Hills aye,

Sino Sacred Groves A Low |Moderate ‘High a
‘Ka Khloo Blai Lyngdoh Sein Raij Mynso SG 0 0] 0.001| 0.004| 0.002

1 | KaKhloo Blai Lyngdoh Sein Raij Mynso SG

Buffer oo11| 0.097| 0.191 | 0.187| 0.048
| Kaloo LangdohKur Pyrtuh SG 0.002 | 0.002] 0.058| 0.065 | 0.013

"KaKhloo Langdoh KurPyrtuh SG Buffer ios | 0.285| 0344 | 0327| 0.118
‘Ka Khloo Thangbru Sula Lynter Sein Raij

3 | Mynso SG 0 o| 0.009 | o.016| 0.004

‘Ka Khloo Thangbru Sula Lynter Sein Raij

“MynsoSGBuffer o014| o0ss| _0214| 0.253 | 0.101
4 | Shlaw Blat Moopassah SG 0 o| 0.002| 0.003| 0.001

Khlaw Blai Moopassah SG Buffer 0.032] 0.144] 0336| 0.284] 0.067

5 _| KhlawBlai NiamKmai Pobpyrda SG | 0.009] 0.011 | 0.004 0

Khlaw Blai NiamKmai Pohpyrda SG Buffer_| 0.034| 0.202| 0.270| 0.150 0

¢ _| Khlaw Blai Pobmurane SG 0 0] 0.003| 0.008| 0.004

Khlaw Blai Pohmurang SG Buffer o019| 0.137] 0.166 | 0.088 | 0.019
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Sacred Groves
T

Low Moderate

7 Khlaw Blai Raij Niam Tyrsha SG 0.001 0.003| 0.001 )

KhlawBlaiRaij Niam Tyrsha SGBuffer 0.265 0.310| 0.137 0

_ |Khlaw Blai RyngkawKhonchnongSG | 0.035] 0.127| 0.244| 0.134]

Khlaw Blai Ryngkaw Khonchnong SG Buffer | 0.022) 0.164 0.481| 0.652| 0.239

g _| Khlaw Blai Shylloag SG Q 0 of 0 o|

Khlaw BlaiShyllong SG Buffer _| 0.004| 0.018 0.045| 0.073 | 0.032

10 Khlaw Raid Raitong SG 0.295| 0.211 0.034 0 0

KhlawRaid Raitong SGBuffer 1.053 | 1.251 0.436 0 )

rt Khlieh Shnons :Ingkhrong SG 0.002| 0.005 0.013| 0.023 | 0.012

Khlieh Shnong Ingkhrong SG Buffer 0.166| 0.356 0.244| 0.041 | 0.006

DR Khlieh Shnong Sohra Mawphon SG 0.004| 0.009 0.028| 0.050 | 0.014

KhlichShnong SohraMawphon SGBuffer | 0.368, 0.546] _ 0.397| 0.014| 0.007,

B Khlo Blai Lyngdoh SG oO ) 0.006| 0.013 | 0.008

Khlo Blai Lyngdoh SG Buffer 0.162 0.174| 0.080

14 |KilePobpuja Khlo KynstangSG 0.002| o| ol
Khlo Pohpuja Khlo Kyngtang SG Buffer 0.023 0.038 | 0.015

Khloo Blai ChyrmangSein Ratj Kong Wasan_

SG

15 |Rhloo Blai Chyzmang Sein Raij Kong Wasan
SG Buffer 0.030} 0.128 0.238| 0.169| 0.052

Khloo Blai Ka Raij ULangdohionglang SG Oo} 0.005 0.052| 0.073 | 0.020
16 | Khloo Biai Ka Ray U Langdohionslang SG

Buffer

17 _ | KhlooBlai SeinRaij Tuber SG

SeinRajTuberSG Buffer
Blai Mooshutia

Khloo Poh Blai Mooshutia SG Buffer

| hioo Thang:Fore Ueisyrapinr
19 | Khloo Thang Bra Umsymphu SG Buffer
9 |Khongsit Mawlum SG

‘Khongsit Mawlum SG Buffer

24 Kmawanrum Khlar SG

‘Kmawanrum Khlar SG Buffer

‘KoullaiLangsngun Lawadong Lawkur SG

22. | Kullat LangsngunLawadongLawkur SG

Buffer

23 | Kur Myrthong SG

| Kur Myrthong SG Buffer

24 Kyntoit Diengsiar Mawlong SG oO 0 0.002| 0.003 | 0.004

Kyntoit Diengsiar Mawlong SG Buffer | 0.003 0.142| 0.322 | 0.360

25 _Kyntoit Mawriang Mawlong SG oO 0 0.002| 0.001 0

Kyntoit Mawriang Mawlong SG Buffer 0.001 | 0.011 0.082| 0.042| 0.009

2g |Kyntoit Nongduh Mawlong SG. 0 0 0 0| 0.002

_Kyntoit Nongduh Mawlong SG Buffer 0} 0.006 0.036| 0.224| 0.149

Laitkynsew Mawkdar SG oO oO 0.011 | 0.014 | 0.012
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Very T
Low [ModerateSacred Groves

Laitkynsew Mawkdar SG Buffer 0.011| 0.048 0.190| 0.452

yg | Law Adong Kohlu Khyrdop Mawlieh o 0 0.006| 0.003

‘Law AdongKohluKhyrdopMawliehBuffer | 0.105 | 0.194 0.276| 0.198

29 | Law Adong Law Pjaih Laitryngew SG 0.005| 0.005, 0.010| 0.016

Law Adong Law Pjaih Laitryngew SG Buffer 0.309| 0.323 0.167| 0.054

30 | Law. AdongOfLaitkynsew At Lumlaitdihum 0.002| 0.001 0.015| 0.024

‘Law AdongOfLaitkynsew At Lumlaitdiium

SG Buffer 0.085| 0.154 0.128| 0.095

31 | Law Adong Synrang Sahum SG 0.001 | 0.004 0.006 0

Law Adong Synrang Sahum SG Buffer 0.364| 0.374 0.149| 0.020

322 Law Adong Tad Latom At Swer SG 0.001| 0.001 0.092| 0.066

Law Adong Tad Latom At Swer SG Buffer 0.063| 0.151 0.262| 0.296

Law Adong Tyrjut Raid Nongkhlieng SG 0.002 | 0.010 0.022| 0.071

33. | Law AdongTyryut.Raid Nongkhlieng SG

Buffer 0.323 | 0.617 0.296| 0.081| 0.004

LawAdongWah Shadsngi NonzmadanSG 0 o o| o 0

34 | Law Adong Wah ShadsngiNongmadan SG

Buffer 0.014| 0.011 0.003 o o

435 | Law lng Blei Lyngdoh Nonglynkin SG 0.004 | 0.012 0.021 0 0

Law Ing Blei Lyngdoh Nonglynkin SG Buffer | 0.013| 0.059 0.082| 0.040| 0.006

Law Kyntang Mukertilla Raid Mukertilla SG. 0} 0.005 0.005| 0.019| 0.033

36 | Law Kyntang Mukertilla Raid Mukertilla SG

Buffer | 0.007 0.024| 0.162 | 0.244

37 Law KyntangOf Smti Philo SG 0} 0.002 0.004| 0.003 oO

Law KyntangOfSmti Philo SG Buffer 0.014| 0.058 0.193| 0.237 | 0.158

3g |LawLyngdob Lait Raid Mawkhap SG o| 0.012 0.023| 0.013 0

Law Lyngdoh Lait Raid Mawkhap SG Buffer 0.190| 0.320 0.465| 0.182| 0.008

Law LyngdohLaw AdongAt Nonglynkin SG | 0.001| 0.009| 0.010| 0.001 0]

39 | Law Lyngdoh Law Adong At Nonglynkin

Buffer 0.016| 0.055 0.078| 0.029| 0.004

Law Lyngdoh Lawadong KurLai Kynja SG | 0.001 0.031 | 0.056| 0.032|

40 | Law Lyngdoh Lawadong Kur Lai Kynja SG

Buffer 0.058 0.035 | 0.006

4, | LawLyngdoh Lyngiong SG 0.034 0.199| 0.040

Law Lyngdoh Lyngiong SG Buffer 0.139 0.216| 0.043

2 |Law LyngdohRaid Wahkhen SG 0 0.009 oO

“_| Law Lyngdoh Raid Wahkhen SG Buffer 0.131 | 0.010

43 -LawLyngdoh Rngaid SG_
‘Law Lyngdoh Ragaid SG Buffer

44 | LawLyngdoh Sawkpoh Wanniang SG

nprloh SavkpohWanneang Si 5
4g | LawLyngdoh Shillong Maw SG 0.001 0

‘Law Lyngdoh Shillong Maw SG Buffer 0.166| 0.060

Law Pyllun Kur Iawphniaw Mawsaw SG 0.163 | 0.036

46 | Law Pyllun Kur lawphniaw Mawsaw SG

Buffer 0.081 | _ 0.209 0.269| 0.222| 0.055
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Very T
[ModerateSacred Groves Low

47 | Law Saw Symber SG 0.038 | 0.043| 0.059| 0.029 | 0.002

‘Law Saw Symber SG Buffer oot) 0.029] 0.024] 0.012] 0.004

4g |Eawadong Dobling SG 0.136) 0.158

Lawadong Dohling SG Buffer 0.185 | 0.390

4g |Lavadong Japmoit SG 0.008 | 0.008

‘Lawadong Iapmoit SG Buffer [0153 | 0.187

50 | Lawadong lawkait At Laitryngew SG 0.001 | 0.002

‘Lawadong IawkaitAtLaitryngew SG Buffer | 0.178 | 0.193

51 | Eawadong Kliar Umrem SG 0.002 | 0.003

‘Lawadong Kliar Umrem SG Buffer 0.184 | 0.322

52. | Lawadong Kshaid SG 0.010| 0.009

Lawadong Kshaid SG Buffer 0.261| 0.292

‘Lawadong Laitkynsew Lumlaitdihum SG | 0.003

53. |Lawadong Laitkynsew Lumlaitdiium SG

Buffer 0.034 | 0.088
54 | Eawadong Laitmawpat SG 0.007 | 0.025

‘Lawadong Laitmawpat SG Buffer 0.057| 0.110

_LawadongLaw Madan At Mawmluh SG 0.001| 0.034|

55. | Lawadong LawMadan At Mawmluh SG

Buffer 0.089 | 0.174
56 | Eawadong Lawarliang SG 0.002 | 0.003

‘Lawadong Lawarliang SG Buffer o4ii| 0.467

57 | Lawadong Lawlung Nongshlem SG 0.009 | 0.038

‘Lawadong Lawlung Nongshlem SG Buffer | 0.383| 0.669

sg | Lavadong Mawsawa SG 0.001| 0.004

‘Lawadong Mawsawa SG Buffer 0.177| 0.199

‘Lawadong Niangblah SG 0.010 | 0.025

‘Lawadong Niangblah SG Buffer |0191 | 0.448

Lawadong Nongsynrieh SG

‘Lawationg Nongsynrieh SG Buffer 0.014| 0.070

61 | Lawadong Of Mawineng SG 0.028 | 0.161

‘Lawadong Of Mawtneng SG Buffer 0.338 | 0.629

62 | Eawadong Phud Synrang SG 0.001 | 0.002

‘Lawadong Phud Synrang SG Buffer 0.322) 0.344

g3._| Eawadong Sangriang SG | 0.006

Lawadong Sangriang SG Buffer 0.087! 0.479

64 | Lavvadong SawkpohKur Nonglang SG 0.011 | 0.047

‘Lawadong Sawkpoh Kur Nonglang SG Buffer | 0.010 | 0.036

65 | Lawadong Sohmyndong SG 0.280 | 0.471

‘Lawadong Sohmyndong SG Buffer 0.716) 1.130,

6 | Lawadong Suidnoh SG 0.004 | 0.004

Lawadong Suidnoh SG Buffer 0.044 | 0.096

67 | Lawadong Them UMnd SG | 0.004

‘Lawadong Them U Mud SG Buffer 0.247 | 0.245
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68 Lawadong Thymmai Laitryngew SG 0.003| _ 0.002 0.002

‘Lawadong Thymmai Laitryngew SG Buffer 0.109| 0.119 0.089

69 |Lawadong WahMarobinat SG 0.001 | 0.003 0.003

Lawadong Wah Marobinat SG Buffer 0.108| 0.282 0.167

30 |LawadongWah Rangmuh SG 0.002 | 0.017| 0.007

Lawadong Wah Rangmuh SG Buffer _| 0.225 | 0.364 0.234| 0.138| 0.050

na Lawadong Wah SG 0} 0.002 0.055| 0.125 | 0.013

Lawadong Wah SG Buffer 0.008| 0.015 0.088| 0.225 | 0.043

nD Lawadong Wah Um Sohphie SG 0.001| 0.006 0.006| 0.007| 0.004

LawadongWahUm Sohphie SG Buffer 0.311| 0.415 0.196| 0.014| 0.002

B Lawadong Wahingbah SG 0.010 | 0.011 0.005| 0.001 oO

LawadongWahingbah SG Buffer |0.367 | 0.377 0.170| 0.064 |_0.027|

74 Lawadong Wahsier Swer SG 0.005| 0.038 0.127| 0.087| 0.008

Lawadong Wahsier Swer SG Buffer 0.513| 0.720 0.380| 0.144| 0.013

75 | LawkyntangBlai Raij NiwakmaiSG |

Lawkyntang Blai Raij Niwakmai SG Buffer 0.274| 0.369 0.212| 0.004 oO

16 Lawkyntang Lyngdoh Mawnai SG 0.019| 0.093 0.074| 0.016 o

Lawkyntang Lyngdoh MawnaiSG Buffer 0.332 | 0.367 0.198| 0.036 0

7 Lawkyntang Mawbang SG oO 0 0 oO oO

Lawkyntang Mawbang SG Buffer 0.005| 0.031 0.124| 0.094 |_ 0.073

Lawkyntang Nongrim Khien Bsap Raij

73 | Mavlich SG_ 0 0

‘Lawkyntang Nongrim Khien Bsap Ray

‘Mawlich SG Buffer 0.004| 0.011

‘Lawkyntang OfTken Muker Raid Mukertilla

19 SG | 0.001 0.003| 0.003 | 0.007

‘Lawkyntang Of Tken Muker Raid Mukertilla

SGBuffer
go |Lawkyntang Raid Nongpoh SG

‘Lawkyntang Raid Nongpoh SG Buffer

g1 |LawkyntangRyngken
Lawkyntang Ryngkew Swer SG Buffer

2 | Lawkyntang Umkyrsan SG

Lawkyntang Umkyrsan SG Buffer

93 | Lawhyrphei SG

‘Lawkyrphei SG Buffer

4 | Lawlyngdoh Erbamon SG 0

| LawhyngdohErbamon SG Buffer LL
Lawlyngdoh Kharai Raid Nongkhlieng SG 0 0 0.009| 0.008| 0.002

85 | Lawlyngdoh Kharai Raid Nongkhlieng SG

| Buffer a8.
86 Lawlyngdoh Mawlot Phyllut SG 0.007| _ 0.032 0.067| 0.041 oO

Lawlyngdoh Mawilot Phyllut SG Buffer 0.155| 0.248 0.132| 0.052| 0.002

97 _| Lawlyngdoh Synrynew SG 0| 0.002 0.006| 0.001 0

Lawlyngdoh Synrynew SG Buffer 0.001 | 0.018 0.078 | 0.097 | 0.052

62



Very T
Low ModerateSacred Groves

gg | Long Bong Raliang Dolloiship SG 0.001 | 0.007| 0.008| 0.002 0

‘Long Bong Raliang Dolloiship SG Buffer 0.013 | 0.076] 0.095| 0.034 0

‘Lumniang Law Lyngdoh Of Kur Myrthong

a9 [SG 0982| 0.251| 0070! 0 o

‘Lumniang Law Lyngdoh Of Kur Myrthong

SGButter oO) _0
90 _| Lynching SG 0.009 | 0.013| 0.039 | 0.056 | 0.012

LynchingSGBuffer 0.035| o100| 0.117| 0.064 0.012

91 | Mawbrai SG 0 0 o| o o

‘Mawbrai SG Buffer o.oo1| 0.013| 0.058| 0.062| 0.047

92 | Mawhiang SG 0.035 | 0.073| 0.100| 0.032 | 0.008

‘Mawhiang SGBuffer 0.076| 0.100] 0.149 | 0.080| 0.013

93 |Mawlynnu 11 SG 0.002 | 0.001 o| o 0

‘Mawlynnu11 SG Buffer 0.052 | 0.157

4. | Mawlynnu Khlieh WeiloiSG 0 0

‘Mawlynnu Khlieh Weiloi SGBuffer 0.005 | 0.011

gs |Mawlynnu Mawksan SG 0.013| 0.054

“Mawlynnu Mawksan SG Buffer 0.020 | 0.073

96_| Mawranglang SG o| 0001

‘Mawranglang SG Buffer 0.009 | 0.034

97 | Mawtangor SG 0 0

‘Mawtangor SG Buffer 0.027 | 0.083

gg |Mawteibah SG 0.034) 0.143

‘Mawteibah SG Buffer 0.083 | 0.281

- | 0.006

‘Myllep Klo Blai Raijkhonchnong SG Buffer | 0.068 | 0.280

too | Mynthiang Khlo Kyntang SG o| 0.002

|__| MynthuangKhloKyntang SG Buffer 9.306:
‘Nongrimbah Lawadong Mawlangwir SG 0.023| 0.022

101 | Nongrimbah Lawadong Mawlangwir SG

Buffer 0.020| 0.050| 0.132 | 0.225| 0.093
102 | Nongsiej Bisap SG o| 0.002/ 0.020| 0.021 | 0.007

‘Nongsiej Bisap SG Buffer 0.006 | 0.022| 0.086| 0.071 | 0.010

103. | Nongsiej Laitwir SG. o| 0003| 0.065 | 0.062 | 0.018

‘Nongsiej Laitwir SG Buffer 0.064) 0.156] 0.276 | 0.187] 0.029

104 |Nongsie] Nongdom Laitnamlang SG o.o11| 0.013| 0.048 | 0.054| 0.003

‘Nongsiej NongdomLaitnamlang SGBuffer | 0.153| 0.299| _ 0.417| 0.343| 0.057

tos | Pilangwanbroi SG 0.007| 0.029| 0.027| 0.009 0

Phlangwanbroi SG Buffer 0531) 0.493| 0.188| 0.039 o

tog | Pon Pymon LawadongSG o.o11| 0.029| 0.032 | 0.023 | 0.001|

Pon Pymon Lawadong SG Buffer 0099/ o194| 0.238 | 0.194] 0.021

107. | Pynden Sakwang SG 0.002/ o.008| 0.012| 0.006! 0.003

‘Pynden Sakwang SG Buffer 0.0s3| 0.111] 0.048 | 0.007] 0.002

108 _| Rei Mission Law Adong SG 0.002/ 0.004/ 0.021 | 0.023 | 0.003
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Rei Mission Law Adong SG Buffer

RiKaksemSG
109

RiKaksem SG Buffer
q10 |Ryngkaw Khonshnong SG

‘Ryngkaw Khonshnong SG Buffer

q11_ | SalarLang SG

Salar Lang SG Buffer

tip | SynraiHu SG

Synrai Hu SG Buffer

1B The Jn Tyrkong Lawadong SG

The Jri Tyrkong Lawadong SG Buffer 0.024| 0.151 0.243| 0.235 | 0.079

114. |TheLawadong SawkiangSG__

The Lawadong Sawktang SG Buffer

1s The Lawadong Wahthlong SG_

|TheLawadong WahthlongSG Buffer
116 | The Lawkyntang Mawsahep SG

The Lawkyntang Mawsahep SGBuffer 0.271 | 0.264 0.289| 0.069| 0.004

Ww The Lawkyntang Noh Ksiar SG o oO 0 0 0

TheLawkyntang Noh KsiarSG Buffer 0} 0.005 0.112| 0.133 | 0.110

The Lawlyngdoh Kur Nongrem Khain

11g. | Nongdait 2 SG 0 o| 0.004 | 0.021 | 0.004

The Lawlyngdoh Kur Nongrem Khain

Nongdait 2 SG Buffer 0.006| 0.022 0.042| 0.049| 0.009

The Lawlyngdoh Kur Nongrem Khain

19 0.003| 0.012 0.011| 0.023 | 0.006

Nongdait SG Buffer

129 |Twahsongparat SG
Twahsongparat SG Buffer

qo1 | Byllong Um Kyrwiang SG

top |Tyrsad2'SG

Tyrsad 2 SG Buffer

123 | Tysad SG
Tyrsad SG Buffer

14 Umiong SG

‘Umiong SG Buffer

125 |UnuwaiMawlong Kynrem SG.
Umwai Mawlong Kynrem SG Buffer 0.328| 0.418| 0.087

126 Umwai Mawlong SG 0.001| 0.008| 0.004

Umwai Mawlong SG Buffer 0.145| 0.359| 0.205

Ww Umwwvai Nurbah SG oO 0 0.001| 0.010| 0.008

Umwai Nurbah SG Buffer 0} 0.006 0.066| 0.243 | 0.186

128 Umwai Village Mawthoh SG 0 oO 0.024| 0.005 | 0.001

Unnwai Village Mawthoh SG Buffer 0.046| 0.156 0.379| 0.408| 0.118



tog | Wah Mawthang Soh Khyllung SG 0 o| 0 | 0.002| 0.001

‘WahMawthang SohKhyllungSG Buffer o.o11| 0.039! 0.158| 0398] 0.227

430 |Wab Umthlong SG 0.001 | 0.003 0.001| 0.002 o
WahUmthlong SGBuffer 0.354| 0328] 0.115 | 0.007| 0.001

4.5. Assessment of Forest Fire Prone Classes in Forest Units (OBJECTIVE -

m»

45. 1. Government Owned Forest

Government owned reserve forest of the state comprise of Reserve Forest (RF) and Protected

Forest (PF). Forest fire vulnerability analysis of all the reserve forest shows, Saipung RF has

maximum area (12.79 km”) under very high fire prone category. There is no protected forest

under very high fire prone class is but Upper Shillong PF is moderately prone to forest fire

than others. However, Laitkor PF is the safest protected forest to fire with no forest cover

under forest fire. The spatial map of forest fire prone for government owned forest is given in

Figure 45. The area under different RF and PF is presented in Table 18 and Figure 46. Forest

fire prone area maps of all Reserve Forests, Protected Forests, Wildlife Sanctuaries, National

Parks and Biosphere Reserve with a buffer of 500 m are given in Annexure VI.

‘Area of Different Forest Fire Prone Classes in Government Owned Forests of Meghalaya

Figure 45. Area ofDifferent Forest Fire Prone Classes in Government Owned Forest
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‘Table 18. Forest Fire Prone Clasces in Government Owned Forest with a buufer of $00 m
(Areainkm!)

SLNo| Government Owned Forest | VeryLow] Low] Moderate] High] Very High]

1 (|AngratoliRE 31.17| 2.02! 1.84] 0 |
AngratoliRF Buffer 3647 297] 3.22] 0 0}

> |Baghmara RF 33.26 312 0.99] 0 oO
/Baghmara RF Buffer 4234) 4.28) 1.00] 0 0}

3 |ChimabangshiRF 1032| 4.26 331) __0.78| 0

Chimabangshi RF Buffer 1354] 607 539) _0.97| 0]
y [DambuRF a1, 1.05 337,150 84

DambuRF Bulfer 11.50] 2.03 645) 3.47 189
5 |[DaruginRF 617/256 O17, 1.10 0)

Darugin RF Buffer 8.23 3.45 1.53) 3.21 0.49)
6 |Dbima RF 5.95 5.53 1.04] 238 0.36)

‘Dhima RF Buffer 749 672 174] 4.19] 1.65)
7 Dibro HallRF 7.80] 2.92 3.56] 0.89] OI

Dibra Hill RF Buffer 11.74] 430 4.64) 0.94 0)
3 |DilmaRF 3.02) 0.07 0.08) 0 oO

oiler RE Buffer 498| 039 O55) 9 o)
9 | GittingiriRF 218 0 0.23/ 0 o}

Gittingiri RF Buffer 555, 0) 1.05] ol 0)
10 [Hdek RE 128) 038) 0.03] 0 oO)

IldekRFBuffer 261) 1.29| 0.34] 0 OF
1 [iimangere RF 648) 2.61 0.85] 0 0}

[ImangereRF Buffer 1241 537 1.89) 0 0
yo |Napub BIR 473i) 458] 3.09] 0 0)

‘Narpuh Blk IRF Buffer 62.53] 7.00 6:70) 0 0)
33 |Napuh BIKITRF 32.03| 2.76 Ot 0 0)

/Narpuh Blk II RFBuffer 42.54] 3.62| oO} 0 0
14 _ | NonelchyllemRF 65.26] 10.60 15s] 225 0.08

[NongkhyllemRF Buffer Taal 15.75 18.70) 671 2.49
15 [NongumiangRF 0.00) 0.01 0.30] 0 0)

NongumiangRF Buffer 0.44) 0.87 1.01 0 0)
16 |RajasimlaRE 3.62) 159 8.06) 1.61 257]

Rajasimla RF Buffer 438] 193 853] 1.62 421]
17 [RevakRF 212[ 2.09] 0.75] 0 oO}

RevakRF Buffer 427| 3.72 1.92) 0 0)

yg [Rist Khwan RF 299 0.26) 0.39) 0 oO
|Riat Khwan RF Buffer 344) 1.28 115] O11 0

yg [RiatLabanRE 239) 0.64 oO] 0 0)
Riat LabanRFBuffer 399/157 0.02] 0 0)

29 |RongrengreRF 17.17) 496) 7.86) 0 0
RongrengreRF Buffer 24.45 6.94 10.26] 0.08 0

>, _ | SaipungRF 44.42] 17.65 30.86] 31.59 12.79

36.17] 18.74 34.74|38.51| 17.77)

22. 0.38 0 oO} 0 0)
1.64 0) oO, 0 0)

a 731) 3.76 3682.67 032

a i168) 381 11.05) 3.94] 132]

oe 3.99| 0.64 ol 0 |

* 8.22 1.94 0.03] 0 0
5 0 ol oat] 0 OI

0.40) 0 192] 013 0
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Si. No| Government Owned Forest| VeryLow| Low High _| Very High|

76 |Green Block PF 0.17 0 0 0 o}
Green Block PF Buffer 1.29 0 0 o o

27 ([Laitkor PF 2.50 0 0 0 oO}

Laitkor PF Buffer 434 0) 0 0 0}
23 |Short Round PE O71 o 0 0 oO}

Short Round PF Buffer 0.98. 0 0 0 0)

29 |[WmmkehuttPF 0.00 0.07 0.06 0 oO}
‘Umihuti PF Butler 0.43] 0.45 0.38) 0 0,

30 _ |Upper-ShillongPF 193) 1.69 0.40 0 0)

‘Upper-ShillongPF Buffer am 350 0.97) 0.03 0}

rav0 VeryLow mow mModerste mHigh mVeryHigh

000

Fs

3
0m

2009
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Figure 46, Area UnderDifferent Forest Fire Prone Classes in Government Owned Forest of Meghalaya
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4.5.2. Protected Areas

‘Area of Ditferent Forest Fire Prone Classes in Protected Areas of Meghalaya,

Figure 47, Area ofDifferent Forest Fire Prone ClassesofProtected Areasin Meghalaya

Protected areas of the state comprise of Wildlife Sanctuaries (WLS), National Parks (NP) and

Community Reserves (CR). Forest fire prone analysis shows Nongkhyllem WLS is the only

‘one with an area of 0.33 km? under very high prone class among the all-Wildlife Sanctuaries

Baghmara Pitcher Plant WLS is the safest one with no forest cover under high or very high fire

prone class. The spatial map of forest fire prone for protected areas is shown in Figure 47. The

details of area under different fire prone classes in the wildlife sanctuaries is presented in Table

19 and Figure 48.

‘Table 19. Forest Fire Prone Classesof Wildlife Sanctuarieswith a bufferof $00 m
(Area in km")

{SLNo | Wildlife Sanctuary | VeryLow| Low _| Moderate | High | Very High

1 | NarpuhWLs 62.20 | 239 1.98 | 0 o|

‘Narpuh WLS Buffer 79.98 4.66 5.04 0.32 oO

2 Nongkhyllem WLS 26.44 4.05 3.50 139 0.33

Nongkhyllem WLS Buffer 38.45 5.25| 5.76, 2.10 1.49

3 Siju WLS 3.29 oO 191 0.00 oO

Siu WLSBuffer 6.23 oO 347 038 oO
‘Baghmara Pitcher Plant

4 WLS 0.02 oO oO oO oO

‘Baghmara Pitcher Plant

WLS Buffer 0.46 oO 0 0 o
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‘Nokrek National Park is more threat to forest fire than Balpakram National Park with 1.24 km?

under very high fire prone class. The details of area under different prone classes in the two

National Parks are given in Table 20 and Figure 48.

Table 20. Forest Fire Prone Classes of National Parks with a buffer of $00 m
(Areain Km")

SLNo National Park Very Low Low ‘Moderate High | Very High

1 BalpakramNP 129.89 11.46 9.80 3.77 0

Balpakram NP Buffer 30.70 [1137 426 9
2 Nokrek NP 28.61 3.95 168 1.24

| Nokrek NP Buffer 45.02 | TAS 15.96 5.69 22

mVeryLow mLow mModerate mHigh mVery High
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Figure 48. Area under different forest fire prone classes in protected areasof Meghalaya

‘The State under four different forest divisions ie. Jaintia Hills Wildlife Division, Khasi Hills

Wildlife Division, Balpakram National Park Division and Garo Hills Wildlife Division

comprises with 84 nos. of Community Reserve (CR). Chenggni CR is the only community

reserve of Balpakram National Park Division coming under very high fire prone class (Table

21). Out of 23 CR of Garo Hills Wildlife Division Sakalgre CR is highest fire prone than

others coming under very high fire prone class (Table 22). Community Reserve of Jaintia

Hills Wildlife Division is on safer side of fire prone with no CR under high and very high fire

prone class (Table 23). Out of 15 Community Reserve of Khasi Hills Wildlife Division

Sakalgre CR is the only CR under very high fire prone class (Table 24).
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Table 21. Forest Fire Prone clasesof Community Reserve under BNPD with abuffer of500 m fare in xn’)

= Community Reserve Low| Moderate] High| Very High

1 |Asitakgre CR 0.25 o 0 0
Aritakere CR Buffer 1.03 0 0 0

2 [Balsri Ading CR 0 0 o 0

Balsri AdingCR Buffer o o oO 0
3 |Chengeni CR 0.29 o| 105 0

|__| ChiengueniCRBuffet 092) 262. oa
| Chimitap CR 0.15 0 0

Chimitap CR Buffer 1.10 0.01 0
5 _[Dallenggittim CR 0 0 0

DallenggittimCR Buffer 091 0.25 O74 0 0

6 |Datnbuk Attong CR 2.49 oO 0.20 0 o
Dambuk Attong CR Buffer 5.38 oO 174 0 0

7 |Dambuk Jongkol CR 232 o 0.93 0 0

‘Dambuk Jongkol CR Buffer 5.40 o 3.30 0 0

g. |Gokagre CR 0.17 0 0 0 0

Gokagre CR Buffer 138] 041 o o 0
9 [Halwa Ambeng CR 0.22 o 0.26 o 0

Halwa AmbengCRBuffer 193 0.13 1.23 0 0
to |aksongram CR o| 038 0 0 0

JaksongramCR Buffer 0.12 1.65 0.46| 037 0
31 [Rarukol Buffer 191 0.37 0 0 0

|Karukol CR 0.26 o o 0 0

qo [Stem LongiiahCR 0.01 oO 0.32 0 o
‘Krem LongjiahCR Buffer 0.89 0.68 | 0.29 0.15

33, [EetnagarCR 0.01 of 0 ol
‘Lotnagar CRBuffer 0.74 0 0 0

‘LumMatlang Raid Umiket CR 0.38 0 0.01 0 0
14. [LumMatlangRaidUmket CR

‘Buffer 1.43 o 0.26| 0.00 0
35 |Matchirampat CR 0.20 oO 0.04 0 0

/Matchirampat CR Buffer 152 o 0.87 0 0

ig |Nikwatgre CR 0.02 0.13 o 0 0

‘Nikwatgre CRBuffer 0.73 113 0.01 0 o

17 [Rantangsora Buffer 031 o 054] 0.69 0
0.01 o o.07| 0.03 o|

0.25 0.40 0 oO 0
RongchengCR Buffer 135 1.80 0 0 0

jg [RyntongClan CR o| 002 o| 012 0

‘Ryntong Clan CR Buffer o| 06s o01| 099 0

39 |Siu Duramong ICR o| 004 0.76 0 0
|Siju Duramong I CRBuffer 020| 0.75 281 0 0

21_|Siju Duramong ICR 131 0.88 0.36 o 0
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= Community Reserve VeryLow| Low| Moderate) High| Very High

Siju Duramong II CR Buffer 3.95 1.00 177 0 0
yy |SonowaCR 1.25 0.42 0.12 0 0

SonowaCRBuffer 4.40 1.00 117 o 0
93 |Taidang CR o 0.65 oos| 0.01 0

Taidang CR Buffer 0.27 2.02 oss] 044 0
4. |Teptepa Buffer 3.21 0.83 031/070 0

Teptepa CR 0.98 0.26 o| 026 0
5 [Upper Dosogre CR 0.23 0 0 0 0

[Upper Dosogre CR Buffer 191 o 0 o 0

‘Table 22. Forest Fire Prone classes of Community Reserve under GHWD with a buffer of 00 m
(even kn)

Rt, |Community Reserve Very Low Low [Moderate | High| Very High

1 (Amakure GR 0 o| _o76| 0.25 0

“Amuakgre CR Buffer 0 oas| 251/08 0

> [Amuakere ICR 0 0.06 0 ° 0
/Aruakgre ICRBuffer 0 Lis; 012 0 0

3 [Baladinare CR 0 o| 024] oo o

Baladingre CR Butler 0 0.01 14] 0.54 0

1 [Bandarigre CR 0.01 o| 0 0 0
‘Bandarigre CR Buffer 098 0 0 o| 0

5 (Chandigre CR 0 o| _o2s| 012 0

Chandigre CR Buffer 0.16| o| oss] 159! 0
5 |ChimanparaCR 0 o| 003 | 0.04 0

Chimanpara CR Buffer 0 o39| o41| 055 0
7 [DankiparaCR 002 | 0 o| 0 °|

Dankipara CR Buffer 1.09 0.02 0 0 0
(Daribokere CR 0.06 o| _o27| 140 0
Daribokgre CR Buffer 123 of 134[ 355 0

4g (Dumitdisre CR 0.09 oos| 057 0 0

‘Dumitdigre CR Buffer 093 ost 173 0 °

1p Dura Kalakere CR 0 o| 006] 0.19 0

Dura KalakereCR Buffer 0.04 o| 180] 3.07 0
11 [Eman Asakgre CR 032 0 0 0 0

Eman Asakere CR Buffer L77 051 0 0 0

1p [Sitmadamgre CR 0 o| 069 | 0.02 o

Kitmadamere CR Buffer 0 030/229 0.65 0
13 Mandalgre CR 0 0 o| 033) 0

‘Mandalgre CR Buffer 0 o|__o77|__152 0

14 |Mikadoare CR ° 0.01 0 0 o

Mikadogre CR Buffer 039 54] 003 0 0
15, |MongalareCR 019 of o| 0 0

‘Mongalere CR Buffer 137 047 o| 002 0



Rt |Community Reserve Very Low Low |Moderate | High| Very High

|6 |Resuflaluapara CR 050 0 0 0 0
‘ResuHlaluapara CR Buffer 2.66 021 0 0 0

17 |RengalereCR_ 0.16 5 0 0 9
Rongalgre CR Buffer 158 0 0.13 0 0

1g |Rongma Paromare CR 0.19 0.19 0.24 0 0
‘RongmaParomgre CR Buffer 188, 0.92 132 0 0
‘Rongma Rekmangre CR 094 0.29 0 0 0

19 |Rongma Rekmangre CR

Buffer 278 1.40 0.66 0 0
9 | Sakalare CR 0 0 0.96 0 026

Sakalgre CR Buffer [ 0.02 0 334 014] 135
>, |SasatgreCR | 0.03| | o| 0.56 ol 0
“* | SasatgreCR Buffer 044 0.13 242 0 0
99, [Selbagre CR 0.10 0 oul 0 0

Selbagre CR Buffer 145 0.04 135 0 0

3, | Thokpara CR 0 0.16 of 014 0

‘Thokpara CR Buffer 0 0.99 036| 1.09| 0
nq |Rewak Watregittim CR 0.19 o o 0 o|

Rewak WatregittimCRBuffer | _1.417 0.001 0 o 0

95 |Rewak Daburam CR [oar 0 0 a! °
RewakDaburamCRBuffer | 1424 0.149 0 o| 0

Table 28 ForestFire Prone clases of Community Reserve under JHWD with a buffer of 00m, gy

S it Very Very
SLNo |Community Reserve Tow| Lo" | Moderate | High) righ|

, [KaKihlaw Umthalong CR 0 0 0 0 0

‘Ka Khlaw Umthalong CRBuffer 0 0 0.12 0 0
‘Ka Khloo Blai Lyngdoh Sein Raij

5 |Mynso CR 91 o 0 o 0

? [Ka Khloo Blai Lyngdoh Sein Raij

“Mynso CR Buffer 090 0 0 0 0

[KaKhlooLangdoh Kur PyrtuhCR | 0.14 0 o ol 0
3. |[KaKhloo LangdohKurPyrtuh CR

Buffer 125| 026 0 0 o
022 o 0 o| 0

4

Buffer o9s| 0.04 o o 0
‘Ka Khloo Thangbra Sula Lynter |

5 |Sein.Raij Mynso CR 0.03 0 o o 0

‘Ka Khloo Thangbrn Sula Lynter

Sein Raij Mynso CR Buffer oss| 028 0 0 0
‘KaKhlooThangbruUmsymphuCR| 0.09 0 0 ol] 0

6 |KaKhloo Thangbru Umsymphu CR

Buffer 047 ° 0 0 0
7 |KaKrem Labit Umlyxpong CR 0 0 0 0.05 0

‘Ka Krem Labit UmkyrpongCR 0.05 0 0.09 0.83 0
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Butler I
SL a ; Very Very
No |Community Reserve Leo | Low| Moderate High | igh

g [RaLumLuwe CR 0 0 0.09 oO 0
Ka Lum LuweCRBuffer ol 033 0.95 0.01 | 0

g |KaWah Umpatho CR 0.05 0 0.07 of 0
‘Ka Wah Umpatho CRBuffer 0.50 oO 0.28 0.02 | 0
Khloo Blai Chyrmang Sein Raij

‘Kongwasan Chyrmang Kmai CR 0.05 o o o 0

10 |Khloo Blai Chyrmang Sein Raij

‘Kongwasan Chyrmang Kmai CR

|Bufier 0.58 |
‘Khloo Blai Ka Raij U

1 [Eangdobionglang CR out 0 0 0

Khloo Blai Ka Raij U

‘Langdohlonglang CR Buffer oss| 0.47 033 0 0

‘KhiooBlai Sein RaijTuber CR. 0.75 0.15 0 o} 0
12. |Khloo Blai Sein Rai Tuber CR

Buffer 133| 0.60 0.01 0.16 0
13. [Klnloo Moopyai wapungCR ois] 015 0.13 ol o

Khloo Moopyai wapung CRBufer | 0.80| 0.43 0.37 0 0

‘Khlow Blai Langdoh Kur Lyndoh

14 /Raij RaliangCR 0.03 0 o ° 0

‘Khlow Blai Langdoh Kur Lyndoh

RaijRaliang CR Buffer 0.87 0. 0 o
ts |Smaw Der Khli CR oO o oO 0

‘SmawDer Khli CR Buffer 0 0.61 o| 0

16 [KinlooAmrawan CR 0.80 0 oO ol] 0
‘Khloo AmrawanCRBuffer 0.970 0 0 o| 0
‘Ka Khloo Blai Ryngkaw Ka Sein

17 |RaijKhonshnongCR 038| 0.03 ois 0 0

‘Ka Khloo Blai Ryngkaw Ka Sein

Raij Khonshnong CR Buffer 1399| 0.531 0.616 o o
1g. |Sfem Tongjiah CR 0.01 0 032 o| 0

‘rem longjh CR Butler ogo| o[ 1005 | 0293] 0.148]

Table 24. Forest Fire Prone classes of Community Reserve under KHWD with a bufferof $00 m

(recin Kn)

St |Community Reserve Forest | Very Low Low| Moderate} High) Very High

1 itang CR 0 ° 072] 1.23 | 0

Jirang CR Buffer [ 0.08] 036 196| 2.93 | 0.20|

Khiyllem Shrieh Mutong

> [Village CR 0.01 o o o o

‘Khlyllem Shrieh Mutong | |

Village CR Buffer 0.27 o o o 0

3 [Kpoh Eijah CR 1g 0 oO oO 0
Kpoh Eijah CRBuffer [ 134 0 o| of 0

g [LawLyngdohCR [ 0.03 0 o 0 0

Law Lyngdoh CR Buffer | 0.43 0 o} 0 Q
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Community Reserve Forest | Very Low Low| Moderate| High | Very High

3__|Lawbah CR 2.29 | 0 0

‘Lawbah CR Buffer 472 0 0

|Lumjusong CR oO. o 0

$ Liumjusong CR Buffer 0 0 0.48
7 |LumkoheriahCR [ 496] 034 0

‘Lumkohkriah CR Buffer | 334] 097 0

g |Miewsyiar CR o} 085 0

‘Miewsyiar CR Buffer 030] 2.26 0

| Nongsangu CR 028] 033 0

Nongsangu CR Buffer 1.40 | 0.85 0

10 |PéabikyndengCR o| 0 014

[PdableyridengCR Buffer A131)
1 [Phudja-Ud CR 0

Phudja-UdCR Buffer 0

az, Bae Nomgbei cr. 24 a
‘Raid NongbriCR Buffer 100| 1.67 0

13. [RagibahCR [ oor] 0.10 0

‘Ragibah CR Buffer 038] 0.96 0
14 [Rymgud CR 5.20 0 o 0

‘RyngudCR Buffer [24 0 o 0

15 |Thangkharang CR | 039/037 0 0

Thangkharang CR Buffer 253 0.79 oO 0
16 |Umsum CR | 0.28 0 o 0

UmsumCR Buffer 2.04| 0 o| os! 0

4.5.3. Biosphere Reserve

The only Biosphere Reserveof the state, Nokrek Biosphere Reserve is also prone to forest fire

with 91.91 sqkm, 18.59 sqkm under high and very high fire prone classes respectively. The

details of area under different vulnerability classes of the Biosphere Reserve presented in Table

‘Table 25. Forest Fire Prone classesof Biosphere Reserve with a buffer of500 m
(Area in Ke)

‘SLNo Biosphere Reserve Very Low Low | Moderate| High | Very High
‘Nokrek Biosphere |

1 | Reserve 288.94 125.41| 233.11 | 91.91 18.59

‘Nokrek Biosphere

-Reserve Buffer 326.87 13948)|

45. |. Eco-Sensitive Zone

Out of four Eco-sensitive Zone, BNP-SIU ESZ is proposed one other three are notified Eco-

sensitive Zoneof the state. The Nokrek ESZ and Nongkhyllem ESZ have more prone to forest

fire with 59.24 sqkm and 34.74 sqkm, respectively under high and very high fire prone class.
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The spatial mapofEco-sensitive Zone with prone classesis shown in Figure 49. Thedetails of

area under differentfire prone classes of the ESZ is given in Table 26andFigure 50.

aes Grad a
Area of Different Forest Fire Prone Classes In Eco-sensitive Zones of Meghalaya

Figure 49. Forest FireProne Area Map of Eeo-Sensitive Zone

mVeryLow mLlow mModerate mHigh mVeryHigh

ANPSUL ESZ Narpuh ESZ NokrekES2 —_Nongkhyllem WLS ESZ

Eco-Sensitive Zones

Figure 50, Area under differentforest fire pronezone in wildlife sancturyforest of Meghalaya
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Table 26. ForestFire Prone classes of Eco tens

i
SLNo Ecosensitive Zones

BNP SUU ESZ - Proposed

BNP SUU ESZ Buffer

|NarpuhESZ - Notified
‘Narpuh ESZ Buffer

‘Nokrek ESZ - Notified

‘Nokrek ESZ Buffer

‘Nongkhyllem WLS ESZ -Notified

‘Nongkhyllem WLS ESZ Buffer

4.5.5. Sacred Groves

Among the selected sacred groves of Khasi and Jaintia Hills, Khlaw Raid Raitong is only SG,

extremely affected by forest fire under very high fire prone class. The details area under

different fire prone classesof the SGs are in given Table 27.

Table 27, Forest Fire Prone classes of few Sacred Groves of Khasi and Jaintia Hills
(resin Kn!)

‘i Very | Very
SLNa |Sacred Groves Low| Low| Moderate| High High

‘Tong Bong Raliang Dolloiship SG oois] 0 0 0 0

1 [Tong Bong Raliang Dolloiship SG

Buffer osss| 0 o| 0119) o
Ka Khoo Blai Lyngdoh Sein Raij

> [Mya SG. ee 0.009| 0 0 0 0

Ka Khloo Biai Lyngdoh Sein Raij

Mynso SG Buffer osss| 0 0 o 0

KaKhlooLangdoh Kur PyrtuhSG 0145 [0 of of oo
3. |KaKhloo Langdoh Kur Pyrtuh SG

Buffer 1.248| 0.262 0 o 0
‘Ka Khloo Thangbru Sula Lynter Sein

4 [Ra Mynso SG - _ 0033] 0 0 o| 0

Ka Khloo Thangbru Sula Lynter Sein

Raij Mynso SG Buffer 0.849| 0.279 0 0 0

5 |Kblaw Blai Moopassah SG 0004] 0] 0.002 ol 0

Khlaw Blai Moopassah SG Buffer oasa| 0] 0.463| 0.021 0

Khlaw Blai NiamKmai Pohpyrda SG o025| 0 0 0 0

6 [Khlaw Blai NiamKmai Pohpyrda SG

Buffer 1.095 0 0 0
> |KhlawBlai Pohmurang SG 0015 0 0 0

Khlaw Blai PohmurangSG Buffer 0.678. o| a a
Khlaw Blai Raij Niam Tyrsha S 0.005 0 0 o|

8 | Khlaw Blai Ray Niam Tyrsha SG

Buffer 0.850| 0.001 0| 0.065 0
9 |Khlaw Blai RyngkawKhonchnongSG| 0.377| 0.033| 0.148, ol 0
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SLNo Sacred Groves
Very

Low

Khlaw Blai Ryngkaw Khonchnong SG

Buffer 1.402

ay tioasSS £
lawBlai Shyllong SG Buffer 0351

11 [Kialaw Raid Raitong SG 0

Khlaw RaidRaitongSGBuffer 0.134

12 __|Khlieh Shnong Ingkhrong SG 0.054

Khlieh Shnong Ingkhrong SG Buffer 0.177

Khlich ShnongSohra Mawphon SG 0.046

13 |Khlieh Shnong Sobra Mawphon SG

Buffer 0.060| 0.038 0 ° 0
14 [Ritlo Blai Lyngdoh SG 0.028 | 0 oO o| 0

Khlo Blai Lyngdoh SG Buffer ossi| o| 0.020 o| 0

Khlo Pohpuja Khlo Kyngtang SG 0.003] 0 o oO 0
15. |Khlo Pohpuja Khlo Kyngtang SG

Buffer 05s9| 0} 0.120 0 o
Khloo Blai Chyrmang Sein Raij Kong

ig [Wasan'sG 0.057| 0 0 0 0

Khloo Blai Chyrmang Sein Raij Kong

‘Wasan SG Buffer 0.603| 0.019 o| 0144 0

Khloo Blai Ka Raij U

17 [Langdohionglang SG 0.112| 0.036| 0.003 o 0

Khloo Blai Ka Raij U

Langdohionglang SG Buffer 0.882| 0.471 0329 o| 0

1g. [Kiloo Biai Sein Raij Tuber SG 0.740 | 0.149 0 o| 0

|Khloo Blai Sein Raij Tuber SGBuffer | 1.830 | 0.601 0.010 | 0.156) 0

19 _|Khloo Poh Blai Mooshutia SG 0217/0 0 ol 0
Khloo Poh Blai Mooshutia SG Buffer 0.955| 0.044 0 ol 0

KhlooThang Bru UmsymphuSG. 0.084| 0 2 o| o
20 loo Thang Bru Umsymphu SG

Buffer oa70| 0 o o 0
31 |Khongsit Mawlum SG 0.017| 0.074 0.065 o| o|

Khongsit Mawlum SG Buffer 1216|0.119| 0.821 0 0

9 |KmawanrumKhlar SG 0.003] 0 0 il 0
‘KmawanrumKhlar SG Buffer 0347| 0 0 ol] 0
‘Kullai Langsngun Lawadong Lawkur

43 (SG 0.109| 0.089 0 o o

Kullai Langsagun Lawadong Lawkur

SG Buffer 0.204|0,243| 0.016 o 0

4 |KurMyrthong SG 0.274| 0.288 oO ol] 0
Kur Myrthong SG Buffer 1.078 | 0.794 oO ol] 0

5 |KyntoitDiengsiar Mawlong SG o.oos| 0 0 a] 0

‘Kyntoit Diengsiar Mawlong SG Buffer | 0.885 0 0 o| 0
2g _|Xyntoit Mawriang Mawlong SG 0.003 0 0 o| 0

* IK 0.806 0 0 o| 0

i 0002| 0 oO ol 0
‘Kyntoit Nongduh Mawlong SG Buffer 0.832 o 0 o| 0
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SI.No| Sacred Groves

28 Laitkynsew Mawkdar SG 0.038 0 oO o| oO

‘Laitkynsew Mawkdar SG Buffer 4112 0 oO oO o

29 |LawAdongKohlu Khyrdop Mawlieh 0/001 0 0 0

Law Adong Kohiu Khyrdop Mawlich

Buffer 0.079| 0.753 o oO 0

dongLawPjaih Laitryngew SG oo17| | 0 o| o|

30 [Law AdongLaw Pjaih Laitryngew SG

Buffer 0.091 0 0.012 oO 0
‘Law AdongOfLaitkynsew At

31 ‘Lumlaitdihum SG 0.046 0 oO oO o
Law Adong Of Laitkynsew At

\Lumlaitdihum SG Buffer 0.435, 0 0.274 oO 0

32 LawAdong Synrang SahumSGBuffer 0.011 0 oO oO o

‘Law Adong Tad Latom At Swer SG 0.001 | 0.173 oO oO} oO
‘Law Adong Tad LatomAt Swer SG

3 |Buffe 0.479| 0.554 0 oO 0
[Law AdongTyrjutRaid Nongkhlieng

SG o 0 0.126 oO o

‘Law Adong Tyrjut Raid Nongkhlieng |

34 SG Buffer 0.350| 0.347 0.785 oO 0!
Law Adong Wah Shadsngi

'Nongmadan SG Buffer 0.169 0 0 o} Q
|Law Ing Blei Lyngdoh Nonglynkin SG| _0.038 0 0 ol] 0

35 | Law IngBlei Lyngdoh Nonglynkin SG

Buffer 0.278 0 oO oO oO
‘Law Kyntang Mukertilla Raid

36 Mukertilla SG 0.063 0 oO oO o
‘Law Kyntang Mukertilla Raid

Mukertilla SG Buffer 1358 0 0 oO 0

Law Kyntang Of Smt. Philo SG ooo] 0 o| ol ol
37 | LawKyntang OfSmti. Philo SG

Buffer 0.734 0 0 oO o

LawLyngdohLait RaidMawkhapSG o|_b 0:949. 9} a
38 |Law Lyngdoh Lait Raid Mawkhap SG

Buffer 0.151 0 1.113 oO o
‘Law Lyngdoh Law Adong At

39 ‘Nonglynkin SG 0.020 0 o oO o
‘Law Lyngdoh Law Adong At

‘Nonglynkin SG Buffer 0.217| 0.012 0 oO oO

‘Law Lyngdoh Lawadong Kur Lai

49 |Kyaiasc 0.126 0 0 0 0
‘Law Lyngdoh Lawadong Kur Lai

‘Kynja SG Buffer O711 ol oO oO 0

4) [EawLyngdoh Lyngiong SG 0521 0 0 0! 0

‘Law Lyngdoh Lyngiong SG Buffer 1.533 0 0 o| 0

‘LawLyngdohRaid Wahkhen$ 0.020 of 0 ol 0
42. | LawLyngdoh Raid Wahkhen SG

|Buffer 1.081| 0.007 0.001 oO o

43 _|Law Lyngdoh Ragaid SG 0.016 0 0 o| 0
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SLNo| Sacred Groves

‘Law LyngdohRagaid SG Buffer 0190] 0 0.014 ol 0
LawLyngdoh Sawkpoh WanniangSG | 0.032| 0 0 0 0

44 |LawLyngdoh Sawkpoh Wanniang SG

‘Buffer o388| 0 0 0 0
Law Lyngdoh Shillong Maw SG 0.003] 0 0 ol 0

45. | LawLyngdoh Shillong Maw SG

Buffer o7e2| 0| 0.099 0 0
4g (aw Pylon Kor Tawphniaw Mawsaw

SG 0/0237} 0.101 o 0
Law Pyllua Kur lawphniaw Mawsaw

SG Buffer 0250/0572| 0.266 ol 0

47 [LawSawSymber SG 0.170 0 0 o| 0

Law Saw Symber SG Buffer 0266] 0 0 0 0

4g. |Eawadong Dobling SG 0.433| 0.022 0 ol 0

Lawadong Dohling SG Buffer 1.646 | 0.203 0 of 0

gp [Eawadong lapmoit SG. o.007| 0 of of |
‘Lawadong Iapmoit SG Buffer 0.082 0 0.012 o| 0
Lawadong Iawkait At Laitryngew SG

50. [Buffer _0| 0.003 o o|

‘Lawadong Kliar UnemSGBuffer o1s4| 0 0 0 0

51 Eawadong Kshaid SG Q005] 0 0 of 0

‘LawadongKshaid SGBuffer 0056] 0] 0.012 ol 0
‘Lawadong Laitkynsew Lumlaitdihum

3 (SG o176| 0 0 0 0

Lawadong Laitkynsew Lumlaitdinum

SG Buffer 2605| 0 0 o 0

53 |Eawadong Laitmawpat SG 0.189| 0.101 0 of 0

Lawadong Laitmawpat SG Buffer 0.618| 0.217 0 0 0

Lawadong Law Madan At Mawmlub

54 (SE 0.106| 0 0 o 0

Lawadong Law Madan At Mawmluh

SG Buffer 1.632| 0 0 0 0

5 |Lawadong Lawarliang SG 0.047 0 0 o| 0

Lawadong Lawarliang SG Buffer 270 | 0.029| 0.003 ol 0
Lawadong Lawiung Nongshlem SG 0413] 0 0 ol 0

56 |Lawadong Lawiung Nongshlem SG

Buffer 2168 |0.104| 0.014 ol 0
57 [LawadongMawsawa SG 0.131 0 0 o| 0

‘LawadongMawsawaSG Buffer 1174|__0 0 0 0

5g [Lawadong Niangblah SG oos7] ol 0.127 of 0

Lawadong Niangblah SG Buffer o64s| 0] 0.603 ol 0

59 |Lawadong NongsynriehSG 0.063 | __0 0 o| o
‘Lawadong Nongsynrieh SG Buffer 0846 | 0 o o| 0

69 _[EawadongOF Mawineng SG ofo3s7| ait | 0.229| 0

Lawadong Of MawinengSGBuffer 044i |o.ss6| 1.109] 0.831 | 0

61 |Pawadong Phud Synrang SG Buffer 0073 | 0 0 ol 0

Lawadong Sangriang SG 0.073 o 0 o| 0
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SI.No| Sacred Groves

62 _|Lawadong Sangriang SG Buffer

Lawadong Sawkpoh Kur Nonglang SG| _0.170| 0 0 oO 0
63 _| Lawadong Sawkpoh Kur Nonglang SG

Buffer 1.183| 0.029 o o 0
Lawadong Sohmyndong SG 0.026| 0 0 ol] 0

64 |Lawadong SohmyndongSGBuffer 0.677| 0.116| 9 ol o|
Lawadong SuidnohSG Buffer o.118| 0.213 o of 0

65 |LawadongThemUMudSGBuffer | oon oO ol] 0
Lawadong Thymmai Laitryngew SG__ o| 0 0.003, ol] 0
Lawadong Thymmai Laitryngew SG

66 [Buffer 0.034] 0] 0.012 ° 0

Lawadong Wah Marobinat SG ool 0 0 o| 0

67 |Lawadong Wah Marobinat SG Buffer osis| 0] 0.134 o| 0

‘Lawadong Wah Rangmuh SG o.o0s| o| 0.020 o 0

6g. |LawadongWah RangmuhSG Buffer 0.509| 0.060 0.584 o| 0

Lawadong Wah SG 0202] 0 0 ol] 0

69 _|LawadongWah SG Buffer 2.163 0 0 o| 0
‘Lawadong Wah Um Sohphie SG 0| 0.011 o oO} 0
Lawadong Wah Um Sohphie SG

70 |Buffer 0.001| 0.013 o o 0

Lawadong Wahingbah SG ooo] 0 0 ol] 0

31 [Lawadong Wahingbah SG Buffer 0.096| 0.001 0 oO 0
Lawadong Wahsier Swer SG .267| 0.001 0 ol] o

3p [Lawadong Wahsier SwerSG Buffer 1282 0.114| 0.038 ol] 0

9.005 o 0 ol o

B oses| 0] 0.052 o 0

‘LawkyntangLyngdohMawnai SG 0.177 oO 0.031 ol 0
Lawkyntang Lyngdoh Mawnai SG

74 [Buffer 0.760|0.022| 0.515 o 0

Lawkyntang MawbangSGBuffer o4u| 0 0 ol] o|

Lawkyntang Nongrim Khien Bsap Raij

75 |Mawlieh SG 0| 0.012 o o 0

Lawkyntang Nongrim Khien Bsap Raij

Mawlich SG Buffer 0.156 | 0.431 0 0 0

Lawkyntang Of Tken Muker Raid

76 |Mukertilla SG oois| 0 0 ol o

Lawkyntang Of Tken Muker Raid

fukertilla SG Buffer 1.025| 0 0 o| o|

77 _ |Lawkyntang Raid Nongpoh SG 028] 0] 0.287 ol] 0

Lawkyntang Raid Nongpoh SG Buffer | 1.147| 0.081 1.054 ol] 0
Lawkyntang Ryngkew Swer SG 0| 0.123 o a] 0

78 | Lawkyntang Ryngkew Swer SG

Buffer 0.254| 0.548 0 0 0
jg _|LawkyntangUmlyrsan SG 0.003| 0 0 ol] 0

‘Lawkyntang Umkyrsan SG Buffer 0.917 0 0 ol 0
80__| Lawkyrphei SG Buffer 0374 o 0 o| 0

80



SI.No| Sacred Groves

1 _ |Lawiyngdoh Erbamon SG 0.002] 0 0 ol 0
Lawlyngdoh Erbamon SG Buffer 0746| 0 0 oO 0
Lawlyngdoh Kharai Raid Nongkhlieng

2 (Sc ooi9| 0 o o 0

Lawlyagdoh KharaiRaid Nongkilieng SG

Buffer 1080| ol 0 0 0
‘Lawlyngdoh Mawlot Phyllut SG 0.147 0 0 | 0

83 | Lawlyngdoh Mawlot Phyllut SG

|_| Buffer 0.728| 0.097 0 o 0

84 _|Lawlyngdoh Synrynew 0.009] 0 0 ol] 0

‘Lawlyngdoh Syarynew Buffer 0.928 oO 0.051 o| 0
Lumniang Law LyngdohOfKur

g5 |Myrthong SG o|oses| 0.024 0 o

Lumniang Law LyngdohOfKur

‘Myrthong SG Buffer o|1249| 0.104] 0.197 0
gg [Lynching SG 0.103| 0] 0.028 o 0

LynchingSGBuffer 0269] 0] 0.223 o 0

87__|Mawbrai SG Buffer 0.231 0 o ol oO

gg |Mawhiang SG 0.057| 0.198 0 ol 0

Mawhiang SG Buffer 0.633 | 0.253| 0.033 o| 0

gq |Mawiymau 11 SG 0.003| 0 0 oO 0
|__| Mawlynmu 11 SG Buffer oe21| 0 o oO 0

90 |Mawlynnu Khlich Weiloi SG Buffer o.1s3| 0 oO oO 0
ot |Mawiymms Mawiksan SG 0.134 | 0.020 o oO 0

|MawlynnuMawksan SG Buff 0.538| 0.425 o ol o

92 |Mawranglang SG o| 0] 0.063 o 0

‘Mawranglang SG Buffer o|o2ss| 0.423 oO 0
93 |MawtangorSG o of o

Mawtangor SG Bufier o174| ol 0.595 | 0.075 0

94 |Mawteibah SG 0.513| 0.003 0 oO 0
‘Mawteibah SG Buffer 0.918| 0.604 0 0 0

‘Myllep Klo Blai Raijkhonchnong SG o1is| 0 0 0 0

95 | Myllep Klo Blai Raijkhonchnong SG

Buffer 1381| 0 0 0 0
og |Mynthiang, 0| 0.003 0 0 0

‘Mynthiang. 0.038 |0.535| 0.286 oO 0
‘Nongrimbah Lawadong Mawlangwir

97 (SS 0.215 |0.023| 0.084 o o

‘Nongrimbah Lawadong Mawlangwir

SG Buffer 0.863 |0.055| 0.105 o 0

gg _|Nongsiej Bisap SG o| o| 0.051 ol] 0

‘Nongsiej Bisap SG Buffer 0.059|0.254| 0.984 0.019 | oO
gg _|Nongsiej Laitwir SG o| 0] 0.150] 0.009 | 0

Nongsiej Laitwir SG Buffer o169| 0 1.021 | 0.332 | 0

|Nongsie} Nongdom Laitnamlang SG 0.132 0 0 o| 0
100 |Nongsie) Nongdom Laitnamlang SG

Buffer 1.380 |0.239| 0.031 o 0

ai



SI.No| Sacred Groves

to |Phlangwanbroi SG 0 0 ol] 0

Phlangwanbroi SG Buffer o 0.202 oO 0
jo [Pon Pymon Lawadong SG o 0 0 0

Pon Pymon Lawadong SG Butier 0.065 0.223 ol 0
103 |Pynden Sakwang SG 0 0 ol 0

‘Pynden Sakwang SGBuffer 0.024| 0 ol] 0
104 |Rei MissionLawAdongSG 0.031 0 o| 0

Rei Mission LawAdong SG Buffer 0.314 0 ol] 0
tos [Ri Kaksem SG 0 0 oO 0

Ri Kaksem SG Buffer 0.233 o ol 0

106 [RymgkawKhonshnong SG 0.032 0.147 o| 0
Ryngkaw Khonshnong SG Buffer 0.528 0.618 ol] 0

107 |SalarLang SG o 0 0 0

Salar Lang SG Buffer 0 0 o| 0

tog |SymaiHuSG 0 0 o| 0]

Synrai Hu SG Buffer o 0 0 0

tog |The Jri Tyrkong Lawadong SG o 0 ol] 0

‘The Jri Tyrkong Lawadong SG Buffer 0 0.054 ol] 0

110 |TheLawadong Sawktang SG o o 0 0

‘The Lawadong Sawktang SG Buffer o o ol 0

111_ |The Lawadong Wahthlong SGBuffer 0 0.012 ol 0
‘The Lawkyntang Mawsahep SG o 0 0 o

112. | The Lawkyntang Mawsahep SG

Buffer 0.615| 0.076 o o 0
113 _|The LawkyntangNohKsiarSGBuffer | 0385] 0 oO oO 0

The Lawlyngdoh Kur Nongrem Khain

114 [Nongdait2 SG 0.030| 0 0 0 0

"The Lawlyngdoh Kur Nongrem Khain

Nongdait 2 SG Buffer o.170| 0 0.019 0 0
‘The Lawlyngdoh Kur NongremKhain

11s. [Nongdait SG 0.063| 0 0 °

‘The Lawlyngdoh Kur Nongrem Khain

‘Nongdait SG Buffer 0373| 0 o o| 0

tig |TWwahsongparatSG o107| 0 0 oO 0
‘Twahsongparat SG Buffer 0.665 | 0.117 o oO 0

117 |FyllongUm Kyrwiang SG 0120/0 o ol] 0
‘Tyllong Um Kyrwiang SG Buffer 1.054| 0.180 0 oO 0

nig [Tyad28G o.002| 0 0 0 0

‘Tyrsad 2 SG Buffer o214| 0 0 o oO

nig [Bysad SG 0.0s7| 0 0 a] 0

Tyrsad SG Buffer o| 0 0 ol] 0

109 [Umtiong SG 0.362| 0.675 0.257| 0.002 0
‘Umiong SG Buffer 1324|0.754| 0.315 0.007| 0

101 |Uamwai Mawlong Kynrem 0.084 oO 0 ol 0
‘Umwai Mawlong Kynrem Buffer 1.015 | 0.243 0 o} 0
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129 |Umwai Mawlong SG oo4| 0 0 a 0

‘Umwai Mawlong SG Buffer 1.033] 0 o o 0

103 [Umwai Nurbah SG 0.020] 0 o o 0

Umwai Nurbah SG Buffer i6| 0 0 o 0

1o4_|Uamai Village Mawthoh SG 0.030 0 0 o o|

‘Umwai Village Mawthoh SG Buffer 1166| 0 o o 0

Wah Mawthang Soh Khyllung SG 0.002| 0.001 0 0 0

125 |Wah Mawthang Soh Khyllung SG

Buffer 0.651 | 0.252 o o 0

4.6. Burnt Area Analysis (2015-2021) (OBJECTIVE — 11)

4.6.1. State Scenario

For the year 2015-2021 the bumt area analysis has been cartied out for the months from

November to May (except for the January, 2021 and May, 2021 due to non availability of

cloud free satellite imagery). The burnt area analysis of different year is presented in Table 28

and Figure 51. The spatial map of bumt area in different years is presented in Figure 52.

‘Table 28. Burnt Area for the state of Meghalaya (2015-2021)

"| BurntArea (km")

399.61

706.39

483.67

375.64

456.30

1144.35

477.13
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4.6.2. District Scenario

District wise burt area analysis shows, 2020 is the most forest fire occurrence year in

between 2015-2020. With considering this study, West Khasi Hills district is more

susceptible to forest fire ranked on top covering highest forest fire burnt area, while South
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‘Wes Garo Hills district is less impacted to forest fire within the state. Ri Bhoi abd East Garo

Hills district are also most affected to forest fire followed by West Khasi Hills district. The

burnt area analysis of different year for all the district is presented in Table 31 and Figure 52.

District-wise Forest fire burnt area maps are given in Annexure VIL

4.6.3. Block Scenario

Block wise burnt area analysis shows, Mawshynrut block is most susceptible to forest fire

ranked on top covering highest forest fire burnt area, while Mawkdok block is less impacted

to forest fire within the state. Ri Bhoi and East Garo Hills districts are also most affected to

forest fire followed by West Khasi Hills district. The burnt area analysis of different year for

all the blocks is presented in Table 32 and Figure 53. Block-wise Forest fire burnt area maps

are given in Annexure VILL
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4.7. Field Based Mobile App and Dashboard (OBJECTIVE —IV)

4.7.1. ForestfireApp

The forest fire incident reporting App has been developed by NESAC under this project for

ground-based fire information collection. The App has facility to collect information in

online as well as offline mode. The App has provision to collect geo-coordinates, and other

site details like name of district/block, village etc. The App has provision to collect the

‘geographic information in both point as well as polygon format. The area under the polygon

will be generated and displayed in the App. The forest fire related information like whether it

is jhum fire/a non jhum fire, a new bumed site or an old site, type of vegetation etc. A user

can add the approximate bumt area for a specific forest fire region.

This App is available in google play store. It can be downloaded by any user and contribute

to the collectionofthe forest fire information by uploading the forest fire incidents and burnt

site of Meghalaya State. The layoutofthe App is givenin Figure 55.

I 8

(b)

a1



eee amar

antmate

Figure §5, Snapshotsof Mobile App (a) Landing Page (b) details ofthe location and option to capture burnt area (c),

(@) Location specifie data ofthe recorded burnt area (e) details of vegetation and fire type (f) details ofObserver and

tosave the record

4.7.2. Forest fire Dashboard

The Forest fire dashboard (Figure 56) is a single point window to get the forest fire

information about entire Meghalaya. This dashboard contains the various thematic outputs

generated under the project. The forest fire incidents generated by FSI can be regularly

monitored in various administrative units. The forest fire vulnerability map and forest fire

prone maps are also available in this dashboard. The users are given facility to use the area of
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interest (forest boundaries) available in the dashboard, provide own shape file or draw own

polygon to generate statistics on various themes available in the dashboard. The forest

boundaries available in the dashboard are reserve forest, community forest, sacred groves,

protected areas, state boundary, district boundary, block boundary. The statistics of the

defined boundaries are generated in the form of graph upon selection or drawing the area of

interest. The link to ISRO Bhuvan, Google maps, ESRI maps is also provided for better

visualization. The user has the facility to view the various base maps like the road, settlement

and waterbody, land use/land cover, shifting cultivation etc. This dashboard will help the

decision makers to monitor the forest fire incidents during forest fire season and also generate

statistics to the vulnerable and prone zones for taking appropriate mitigation measures. There

is a dedicated section provided in this dashboard to visualize the ground-based forest fire

information collected using the fire incident reporting app.
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Figure 56. Screenshots ofMFFIS Dashboard a) Forest Fire Incidents b) Forest Fire Vulnerability Area c) Forest Fire

Prone Areaof Meghalaya d) Burnt area assessment for the year 2018-2021



CHAPTER -5

5. CONCLUSION AND RECOMMENDATIONS

5.1. Forest fires have significant adverse impact on growth and health of forests. It also

contributes to global greenhouse gas emissions and can negatively affect public health and

provisionof ecosystem services from forests.

5.2. Drivers of forest fire in Meghalaya

In Meghalaya forests fires may be classified into two broad categories namely; intentional

forest fires and accidental forest fires. As the name suggests, intentional forest fires are

caused by intentional buming of forests and ground vegetation for a specific economic

outcome.

5.2.1. Major driversof the intentional forest fires in Meghalaya are as below

i. Thum shifting cultivation;

ii, Annual post-harvest burning of broomstick plantations to promote growth of

better quality fresh broom sticks;

iii, Annual burning of grasslands to promote growth of fresh flush of more palatable

grasses;

iv. Burning of dried lops and tops in freshly worked forests to prepare site for

reforestation or other non-forestry uses,

v. Buming of the dried lops, tops other freshly felled ground vegetation to prepare

sites for plantation of forestry, horticulture and agriculture crops:

vii Bumingof leaf litterin parks, gardens and residential areas; and

vii Burning of undergrowth to facilitate easy collection of non-timber forest products

(NTEP5).

5.2.2. Similarly, as the name suggests, accidental fires are caused accidently or

unintentionally. Major driversof accidental forest fires are as below:

i. Transfer or flying of sparks and other burning materials from adjoining intentional

forest fires, camp sites, camp fires and human settlements

ii, Throwingof buming bidies and cigarettes butts on forest floor;

iii, _ Bumning of ground flora by cowboys and other village lads for fun:
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iv. Sparks from the vehicle exhaust.

5.3. Strategy for Prevention, Minimization and Mitigation of Forest Fires

1. Intentional Forest Fires

‘The intentional forest fires can be controlled only by controlling their respective causes or

reasons. Concerted and meaningful efforts are required to wean away people from

shifting jhum cultivation and broomstick plantations by promoting more ecologically prudent

and environmentally sustainable livelihood options to the households presently engaged in

these ecologically destructive activities. Similarly, current practices for management of

grasslands need to be amended and modified to obviate the requirement of annual burning to

promote regeneration of fresh flush of grasses. The current management practices and cost-

norms for afforestation of freshly worked forests and afforestation of other areas need to

amended and modified to obviate the need to clear and burn ground vegetation, lops and tops.

Appropriate policy framework prohibiting buming of leaf litter and other combustible

materials in parks, gardens, residential and commercial areas needs to be put in place,

adequately publicised and effectively implemented.

5.3.2. Accidental Forest Fires

The limited physical, financial and human resources available in the Forest and

Environment and other Departments and agencies need to be utilised in a targeted, focussed,

effective and efficient manner to prevent minimise and to mitigate accidental forest fires.

During the fire season, these resources may be deployed in the areas highly vulnerable as

well the areas highly prone to forest fires identified through this study. Effective measures are

also required to be undertaken to reduce fire vulnerability and pronenessof these areas by

undertaking suitable measures. Appropriate measures may also be taken to restore the areas

affected by forest fires.

Management of the accidental forest fires should be directed to the management of its

source ie. a thick contiguous layer of dry combustible litter. Management may include

diversion, destruction and divisionof the litter.

Diversionofthe litter may involve collection and use of litter for productive uses such as

fuel (briquette), fiber (rope weaving), fertilizer (composting) and furnishings (filling for

mattresses, pine cone handicrafts). Destruction may involve increasing the rate of decay of
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the litter by improving moisture regime in forest floor by constructionof check dams, contour

trenches, interception trenches, and other moisture conservation structures; gradual

replacement of conifer and deciduous species by evergreen species and periodic controlled

burning of accumulated dry litter. Division includes fragmentation of the contiguous layer of

the litter by construction and regular cleaning of conventional dry fire lines consisting of

about three meters wide strips completely devoid of any litter or living vegetation and self

sustaining natural wet fire lines consisting of strips or shelterbelts of evergreen species at

regular intervals.

Study reveals that moist deciduous forests are more vulnerable to fire incidents. Among

the forests of different density classes, dense forests are witnessing maximum fire incidents.

Dense moist deciduous forests are therefore highly susceptible for forest fire. In addition to

fuel, topography also found to have significant impact on forest fires. Areas having 10 to 30

degree slope have witnessed largest numberof fire incidents as such areas are preferred for

the jhum cultivation. Since anthropogenic activities are the primary causeof forest firesinthe

state, areas located in close proximity of roads and settlements have shown high fire

incidents. Highest numbers of fire incidents have been reported in areas located within a

buffer of 500 m from the road.

Moist deciduous forest, dense forest, areas having slope from 10 to 30 degree and areas

located within 500 m distance from roads and settlements should therefore be treated on

priority for forest fire management activities.

As majority of forests in Meghalaya are owned by communities, clans and private

individuals, forest fires cannot be controlled without active involvement of local

communities. Regular awareness programs to need to be organised to make the people aware

of adverse impacts of forest fires and the activities that may be undertaken to prevent,

minimise and mitigate the adverse impacts of forest fires
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Annexure-I

Forest Fire Vulnerability Map for all Districts of Meghalaya
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Figure 57, Forest Fire Vulnerability Mapof West KhasiHis District
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Figure$5, Forest Fire Vulnerability Map of West Jaintia Hills District
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‘Figure £9, ForestFire VulnerabilityMap of West Garo Hills District
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Figure 60. Forest Fire VulnerabilityMap of South West KhasiHills District
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‘Figure61. Forest Fire VulnerabilityMap of South West Garo Hills Distriet
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Figure 62, ForestFire Vulnerability Mapof South Garo Hills District
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‘Figure 63. ForestFire VulnerabilityMap of Ri Bhoi District
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Figure64. Forest Fire VulnerabilityMap ofNorthGaroHills District
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Figure 66, Forest Fire Vulnerability Mapof East KhasiHills District
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Figure65. ForestFire VulnerabilityMapof East JaintiaHills District
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Figure 67. Forest Fire Vulnerability Mapof East Garo Hills District
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Figure 68.ForestFire Vulnerability Map of Eastern West KhasiHills District
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Annexure-II

Forest Fire Vulnerability Map for all Blocks of Meghalaya
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Figure 69, Forest Fire Vulnerability Map of Amlarem Block

ware sengve wore wrap

Forest Fire Vulnerabilty Map of N
Baghmara Block A

s
a
g
e
n

Figure 70, ForestFire VulnerabilityMap of Baghmara Block
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Figure71. Forest Fire VulnerabilityMap ofBetasing Block
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‘Figure 72. Forest Fire Vulnerability MapofChokpot Block
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Forest Fire Vulnerabilty Map of
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Figure73. ForestFire Vulnerability Mapof DadenggreBlock
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Figure 74, Forest Fire Vulnerability Mapof Dalu Block
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Figure 75, Forest Fire VulnerabilityMap of GambegreBlock
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Figure 76. ForestFireVulnerability MapofGasuaparaBlock
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Figure 77. Forest Fire VulnerabilityMapof Jirang Block
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Figure 78. Forest Fire Vulnerability Mapof Kharkutta Block
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Figure 79. Forest Fire VulnerabilityMapofKhliehriatBlock
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Figure 80, Forest Fire Vulnerability MapofLaskienBlock,
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Figure 81. Forest Fire Vulnerability Mapof Mairang Block

sears srave save

Forest Fire

Mawkdok Block

Vulnerabilty Map of

ry wave er

Figure 82. ForestFire VulnerabilityMap of MawkdokBlock
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Figure 83. Forest Fire VulnerabilityMap of Mawkynrew Block
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Figure 84. Forest Fire Vulnerability Mapof Maawkyrwat Block,

113

a
w

w
i
e
n

=
a
e
e



ariere weer sewer oragore

Forest Fire Vulnerabilty Map of

Mawphiang Block

a
e
o
r
n

ous soe

Figure 85, Forest Fire VulnerabilityMap of Mawphlang Block
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Figure 86. Forest Fire VulnerabilityMap of Mawryngkneng Block
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Figure 87. Forest Fire VulnerabilityMap of Mawshynrut Block

oreo waee argve wees

Forest Fire Vulnerabilty Map of W
Mawsynram Block A

aoe vedere ware

Figure 88. Forest Fire Vulnerability Mapof Mawsynram Block
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Forest Fire Vulnerabilty Map of

Mawthadraishan Block

Figure 89. Forest Fire Vulnerability Mapof Mawthadraishan Block
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Figure 90, Forest Fire Vulnerability Mapof Mylliem Block
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Figure 91. Forest Fire VulnerabilityMap of Nongstoin Block
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Forest Fire Vulnerabilty Map of
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Figure 92. Forest Fire Vulnerability Mapof Pynursla Block
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Forest Fire Vulnerabilty Map of Ranikor Block

Figure 93. Forest Fire VulnerabilityMap ofRanikor Block
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Figure 94. Forest Fire VulnerabilityMap of Resubelpara Block
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Figure 95, Forest Fire Vulnerability Mapof Rongara Block
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Figure 96, Forest Fire VulnerabilityMap of Rongjeng Block
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Forest Fire Vulnerabilty Map of

Rongram Block
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Figure 97, Forest Fire VulnerabilityMapof Rongram Block.
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Figure 98. Forest Fire VulnerabilityMap of Saipung Block.
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Forest Fire Vulnerabilty Map of Samanda Block
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Figure 99, Forest Fire VulnerabilityMap ofSamanda Block
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Figure 100. ForestFire Vulnerability MapofSelsella Block
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Figure 101. Forest Fire Vulnerability Mapof Bholaganj Block

wrgee sree seqee

Forest Fire Vulnerabilty Mapof Songsak Block

wae waive ware

Figure 102. ForestFire Vulnerability Mapof Songsak Block
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Figure 104, Forest Fire VulnerabilityMap ofTikvikilla Block
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Figure 108. Forest Fire VulnerabilityMap of Umling Block
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‘Figure 106. Forest Fire Vulnerability Mapof Umsning Block
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Figure 107, Forest Fire Vulnerability Mapof Zikzak Block
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Annexure-IIT

Forest Fire Prone Map for all Districts of Meghalaya
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Figure 108, Forest Fire Prone Map of East Garo Hills District

Figure 109, ForestFire Prone Mapof East Jaintia Hills District
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Figure 110, Forest FireProne MapofRi BhoiDistrict
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Figure 111. Forest Fire Prone Mapof East KhasiHills District
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Fire Prone Map of South West Garo Hills District
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‘Figure 112. Forest Fire Prone Mapof South West Garo Hills District
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Figure 113. Forest Fire Prone Mapof North Garo Hills District
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Figure 115, ForestFire Prone Mapof West Garo Hills District

Fire Prone Mapof South Garo Hills District

Figure 114, Forest Fire Prone Map of South Garo Hills District
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Fire Prone Mapof South West Khasi Hills District
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Figure 117. Forest Fire Prone Map of South West Khasi Hills District
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Figure 116, Forest Fire Prone Map of WestJaintia Hills District
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Figure 119. Forest Fire Prone Mapof West KhasiHills District

Forest Fire Prone Map of Eastern West Khasi Hills District
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Figure 18, Forest Fire Prone Mapof Eastern West Khasi Hills District
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Annexure-IV

-est Fire Prone Map forall Blocks of Meghalaya
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Figure 120, Forest Fire Prone Mapof Amlarem Block
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Figure 121. ForestFireProne Map of Baghmara Block
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Fire Prone Map of Betasing Block

Fire_Prone

HB vey tow

HB ow
Moserate

High

HR very Hin
Non Forest

Figure 122, ForestFire Prone MapofBetasing Block.
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Figure 123. Forest Fire Prone Mapof Chokpot Block
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Fire Prone Map of Dadenggre Block
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Figure 124, Forest Fire Prone Mapof Dadenggre Block
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Figure 128, Forest Fire Prone Map of DaluBlock.
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Fire Prone Map of Gambegre Block
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Figure 126.ForestFireProne Map of Gaambegre Block
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Figure 127, Forest Fire Prone MapofGatuapara Block
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Fire Prone Map of Jirang Block
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Figure 128. Forest Fire Prone Map ofJirag Block
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Figure 129. Forest Fire Prone Mapof Kharkutta Block
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Fire Prone Map of Khliehriat Block

Figure 130, Forest Fire Prone Map ofKhliehriat Block
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Figure 131. Forest Fire Prone Mapof LaskienBlock
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Fire Prone Map of Mairang Block

Figure 132. Forest Fire Prone Mapof Mairang Block
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Figure 133. ForestFire Prone Mapof Mawkdok Block
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Figure 134 Forest FireProne Mapof ManckynrewBlock

Fire Prone Map of Mawkyrwat Block i lf

f
t

Fire_Prone

HB very Low

em Pe enone |p

Figure 138, Forest Fire Prone Mapof Mawkyrwat Block
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Figure 136. Forest FireProne Map of Mawphlang Block
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Figure 137. Forest Fire Prone Map of MawryngknengBlock
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Figure 139. Forest Fire Prone Mapof Mawsynram Block
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Fire Prone Map of Mawthadraishan Block

Figure 140, Forest Fire ProneMap of MawthadraishanBlock
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Figure L41. Forest Fire Prone Mapof Myllie Block.
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Fire Prone Map of Nongstoin Block

Figure 142, ForestFire Prone Mapof Nongstoin Block
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Figure 143, ForestFireProneMap of Pynursia Block.
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Fire Prone Map of Ranikor Block

Figure 144, Forest Fire Prone Map of Ranikor Block,

Fire Prone Map of Resubelpara Block
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Figure 145. Forest Fire Prone Mapof Resubelpara Block
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Fire Prone Map of Rongara Block

Figure 146, Forest Fire Prone Mapof Rongara Block.
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Figure 147. Forest Fire Prone Map of Rongjeng Block
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Fire Prone Map of Rongram Block

Figure 148, Forest Fire Prone Map ofRongram Block
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Figure 149. Forest Fire Prone Map of Saipung Block.
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Fire Prone Map of Samanda Block
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‘Figure 150. Forest FireProne Map of Samanda Block
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Figure 151. ForestFire Prone Map of Selsella Block
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Figure 152, Forest Fire Prone Mapof Shells Bholaganj Block
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Figure 153. Forest Fire Prone Map of Songsak Block
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Fire Prone Map of Thadlaskien Block
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Figure 184, Forest FireProne Map of Thadlaskien Block
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Figure 188, Forest Fire Prone Mapof Tikrikilla Block.
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Fire Prone Map of Umling Block
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Figure 186. ForestFireProne Map of Unling Block
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Figure 157, ForestFire ProneMap of Umsning Block.
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Figure 188. Forest Fire Prone MapofZikzak Block
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Annexure-V

Forest Fire Vulnerability Mapof Reserve Forest — Protected Forest — Wildlife

Sanctuary — National Park-Biosphere Reserve of Meghalaya State

Forest Fire Vulnerability Map of Angratoli Reserve Forest with Core and Buffer
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Figure 159. Vulnerability Mapof Angratoli Reserve Forest

ForestFire Vulnerability Map of Baghmara Reserve Forestwith Core and Buffer

Figure 160, VulnerabilityMap of Baghmara Reserve Forest
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Forest Fire Vulnerability Mapof Chimabangshi Reserve Forest with Core and Buffor
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Figure 161. Vulnerability Mapof Chimabangshi Reserve Forest
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Forest Fire Vulnerability Mapof Dambu ReserveForestwith Core and Buffer
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Figure 162. VulnerabilityMap of Dambu Reserve Forest
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Forest Fire Vulnerability Map of Darugiri ReserveForest with Core and Buffer

Figure 163.Vulnerability Map of Darugiri Reserve Forest
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Forest Fire Vulnerability Map of Dhima ReserveForest with Core and Buffer

Figure 164. Vulnerability Mapof DhimaReserveForest
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Forest Fire Vulnerability Map of Dibru Hill Reserve Forestwith Core and Buffer
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Figure 165 Vulnerability MapofDibruReserve Forest
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Forest Fire Vulnerability Map of Dilma Reserve Forest with Core and Butter
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Figure 166. Vulnerability Mapof DilmaReserve Forest
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Forest Fire Vulnorability Map of Gittingiri Reserve Forest with Core and Butter

‘Figure 167. VulnerabilityMap of Gittingiri Reserve Forest
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Figure 168,Fire VulnerabilityMapofIdekReserve Forest
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ForestFire Vulnerability Map of Imangore Reserve Forest Forest with Core and Buffer

Figure 169. Fire VulnerabilityMapofImangereReserve Forest
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‘Figure 170. Fire Vulnerability Mapof Narpuh Block I Reserve Forest
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Figure 171. Forest Fire Vulnerability Mapof NarpuhBlockII Reserve Forest,

Forest Fire Vulnerability Mapof Nongkhyllem ReserveForest with Core and Buffer
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Figure 172, Forest Fire VulnerabilityMap of Nongkhyllem Reserve Forest
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Forest Fire Vulnerability Map of Nongumiang Reserve Forest with Core and Buffer
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Figure 173. Forest Fire VulnerabilityMap of Nongumiang Reserve Forest
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Forest Fire Vulnerability Map of Rajasimla Reserve Forest with Core and Buffer
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‘Figure 174, Forest Fire Vulnerability Mapof Rajasimla Reserve Forest
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Forest Fire Vulnerability Map of Revak ReserveForestwith Core and Buffer
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Figure 178, Forest Fire Vulnerability Mapof Revak Reserve Forest
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Forest Fire Vulnerability Map of Riat Khwan Reserve Forest with Core and Buffer
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Figure 176. Forest Fire VulnerabilityMap ofRiat Khwan Reserve Forest
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Forest Fire Vulnerability Mapof Riat Khwan Reserve Forest with Core and Buffer
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‘Figure 177, ForestFire VulnerabilityMapofRiat Laban Reserve Forest
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Figure 178, Forest Fire VulnerabilityMap ofRongrengreReserve Forest
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Forest Fire Vulnerability Mapof Saipung Reserve Forest with Core and Buffer

Figure 179, Forest Fire VulnerabilityMap of Saipung Reserve Forest,
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Forest Fire Vulnerability Mapof Shyrwat Reserve Forest with Core and Buffer

Figure 180, Forest FireVulnerability Mapof Shyrwat Reserve Forest,

162



a
e

a
K

a
a

eee wae wae

Forest Fire Vulnerability Mapof Songsak Reserve Forest with Core and Buffer
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‘Figure 181. Forest Fire Vulnerability MapofSongsak Reserve Forest
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Forest Fire Vulnerability Mapof Tura Hill Reserve Forest with Core and Buffer
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Figure 182. Forest Fire VulnerabilityMap of TuraHill Reserve Forest
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Forest Fire Vulnerability Map of Usaw ReserveForest with Core and Buffer
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Figure 183. Forest Fire Vulnerability Mapof Umsaw Reserve Forest
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Forest Fire Vulnerability Mapof Green Block ProtectedForestwith Core and Buffer
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Figure 184. ForestFire VulnerabilityMapof GreenBlock Protected Forest
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Forest Fire Vulnerability Map of Laitkor Protected Forest Forest with Core and Buffer
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Figure 185, Forest Fire Vulnerability MapofLaitkorProtected Forest
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Forest Fire Vulnerability Mapof Short Round ProtectedForestwith Core and Buffer
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Figure 186. Forest Fire VulnerabilityMapof Short Round Protected Forest
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Forest Fire Vulnerability Mapof Umkhuti Protected Forest with Core and Buffer
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Forest Fire Vulnerability Mapof UpperShillong Protected Forest with Core and Buffer
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Figure 188, Forest Fire VulnerabilityMap of UpperShillong Protected Forest
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Forest Fire Vulnerability Mapof Narpuh Wild Life Sanctuary with Core and Buffer
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‘Figure 189. Forest Fire VulnerabilityMap of Narpuh Wildlife Sanctuary
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Forest Fire Vulnerability Map of Nongkhyllem Wild Life Sanctuary with Core and Buffer
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Figure 190, Forest Fire VulnerabilityMap of Nongkhyllem Wildlife Sanctuary

167



a
N

wart wae ware

Forest Fire Vulnerability Mapof Siju WildLife Sanctuary with Core and Buffer
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Figure 191, Forest Fire Vulnerability Map of Siju Wildlife Sanctuary

Forest Fire Vulnerability Map of Baghmara Pitcher Plant Wildlife Sanctuary with Core and Buffer
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Figure 192. Forest Fire Vulnerability MapofBaghmaraPitcher Plant Wildlife Sanctuary
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Forest Fire Vulnerability Map of Nokrok Biosphere Reserve with Core and Buffer

w
a
l
e

vf

oedive oakere orihaere

Figure 193, ForestFire Vulnerability Mapof NokrekBiosphereReserve

Forest Fire Vulnerability Map of Balpakram National Park with Core and Buffer
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Figure 194. Forest Fire VulnerabilityMap of Balpakram National Park.
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ForestFire Vulnerability Mapof Nokrek National Park with Core and Buffer
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Figure 195, Forest Fire Vulnerability Mapof NokrekNational Park
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Annexure-VI

Forest Fire Prone MapofReserve Forest— Protected Forest— Wildlife Sanctuary —

National Park-Biosphere Reserve of Meghalaya State

Forest Fire Prone Mapof Angratoli Reserve Forest with Core and Buffer
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Figure 196, Forest Fire Prone Map of Angratoli Resrve Forest

Forest Fire Prone Map of Baghmara Reserve Forest with Core and Butfer

Figure 197. Forest Fire Prone Map of Baghmara Reserve Forest
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‘Figure 198, Forest Fire Prone Map of Chimabangshi ReserveForest
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Figure 199. Forest Fire Prone Map of Dambu Reserve Forest
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Forest Fire Prone Map of
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‘Figure 200. Forest Fire Prone Mapof Darugiri Reserve Forest
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‘Figure 201. Forest FireProne Map of DhimaReserve Forest
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Figure 202, Forest Fire Prone MapofDibruHill Reserve Forest
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Figure 203. ForestFire Prone MapofDilma Reserve Forest
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Forest Fire Prone Map of Gittingiri Reserve Forest with Core and Buffer N
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Figure 204, Forest Fire Prone Mapof Gittingiri Reserve Forest

Forest Fire Prone Mapof lidek ReserveForest with Core and Buffer

‘Figure 205. Forest Fire Prone MapofIdek Reserve Forest
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Forest Fire Prone Mapof imangore ReserveForestwith Core and Butfor
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Figure 206, Forest Fire Prone Map ofImangere Reserve Forest

ForestFire Prone Map of Narpuh Block-I Reserve Forestwith Coreand Buffer N

‘Figure 207, Forest Fire Prone Map of Narpuh Block-IReserve Forest
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Forest Fire Prone Map of Narpuh Block-Il Reserve Forest with Core and Buffer
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Figure 208, Forest Fire Prone Mapof NarpuhBlock-IIReserve Forest
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Figure 209. Forest Fire Prone Map of Nongkhyllem Reserve Forest
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Figure 210, Forest Fire Prone Map of Nongumiang Reserve Forest
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Forest Fire Prone Map of Rajasimla ReserveForest with Core and Buffer
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Figure211. Forest Fire Prone Map ofRajasimla Reserve Forest,
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Forest Fire Prone Map of Revak Reserve Forestwith Core and Buffer
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‘Figure 213. Forest Fire Prone Mapof Riat Khwan Reserve Forest
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Forest Fire Prone Map of
Rist Laban Reserve Forest,
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Figure 214. Forest Fire Prone Map ofRiat Laban Reserve Forest
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Figure 215. Forest FireProne Mapof Rongrengre Reserve Forest

180

e
w

T
e
e
l
e

e
w

T
e
a
t
h
o
w



sepee weve ore

z

e
m

Forest Fire Prone Map of Saipung Reserve Forest with Core and Buffer A
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Figure 216, Forest Fire Prone Mapof Saipung Reserve Forest
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Forest Fire Prone Map of Shyrwat ReserveForest with Core and Buffer
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Figure 217. Forest Fire Prone Mapof Shyrwat Reserve Forest
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Figure 218, Forest Fire Prone Map of Songsak Reserve Forest
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Figure 219. ForestFire Prone Map of Tura Hill Reserve Forest



Forest Fire Prone Map of Umsaw Roserve Forest with Core and Buffer
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Figure 220, Forest Fire Prone Mapof Umsaw Reserve Forest
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Figure 221. Forest Fire Prone Map of Green BlockProtected Forest
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Forest Fire Prone Map of Laitkor Protected Forest with Core and Buffer
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Figure 222. Forest Fire Prone MapofLaitkor ProtectedForest.

Forest Fire Prone Mapof Short Round Protected Forest with Core and Buffer

e
w

B
i
e

Figure 223, Forest Fire Prone Map of Short Round Protected Forest
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Figure 224, Forest Fire Prone Map of Umkhuti Protected Forest
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Figure 225, Forest Fire Prone MapofUpper ShillongProtected Forest
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Figure 26Foret Fre Prone Map of Narpuh Willie Sanctuary
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Figure 227. Forest Fire Prone Mapof Nongkyllem Wildlife Sanctuary
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Figure 228. Forest Fire Prone Mapof Siju Wildlife Sanctuary
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Figure 229. Forest Fire Vulnerability MapofBaghmaraPitcher Plant Wildlife Sanctuary
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Figure230, Forest Fire Prone Mapof Nokrek Biosphere Reserve

Forest Fire Prone Map of Balpakram National Park with Core and Buffer i

£

oe wie wie wie i

Figure 231. Forest Fire Prone Mapof Balpakram National Park
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Forest Fire Prone Map of Nokrek National Park with Core and Butter

Figure 232, Forest Fire Prone Map of Nokrek National Park.
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Annexure-VIT

Forest Fire Burnt Area Map of all Districts of Meghalaya (2015-2021)

é. Burnt Area Mapof EastGaro Hills District (2018-2021) nl.

Figure 233. Burnt Area Mapof East Garo Hills District
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Figure 234. Burnt Area Mapof East Jaintia Hills District
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Figure238, Burnt Area MapofEast KhasiHills District

Burnt Area MapofNorth Garo Hills District (2015-2021)
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Figure236.Burnt Area Mapof NorthGaro Hills District
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Figure237.Burnt Area Map ofRi BhoiDistrict
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Figure 238,Burnt Area MapofSouth Garo Hills District
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Burnt Area Map of South West Garo Hills District (2015-2021)
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Figure 239, Burnt Area Mapof South West GaroHills District
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Figure 240. Burnt Area Mapof South West Khasi Hills District
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‘Figure 241. BurntAreaMapof WestGaro Hils District

Burnt Area Map of West Jaintia Hills District (2015-2021) h

‘Figure 242. Burnt Area Mapof West Jaimtia Hills District
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Burnt Area Map of West Khasi Hills District (2015-2021)
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Figure 243, Burnt Area Mapof West Khasi Hills District
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Figure 244, Burnt Area Mapof Eastern West KhasiHills District
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Annexure-VIIT

Forest Fire Burnt Area Map of all Blocks of Meghalaya (2015-2021)
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Figure 248. Burnt Area Mapof Amlarem Block
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Figure 246. Burnt Area Mapof Baghmara Block
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Burnt Area Map of Betasing

Block (2015-2021)

Figure 247. Burnt Area Mapof Betasing Block
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Figure 248, Burnt Area Mapof Chokpot Block
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Figure 249. Burnt Area Mapof Dadengere Block.
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Burnt Area Map of Dalu Block (2015-2021)

‘Figure 250, Burnt Area Mapof DaluBlock
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Figure 251. Burat Area Mapof Gambegre Block

wuve sence rue seve
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‘Figure 252. Burnt Area Mapof Gasuapara Block
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Burnt Area Mapof Jirang Block (2015-2021)
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Figure 53. BurntArea Mapof Jiang Block

weave save sesgre nave

Burnt Area Map of Kharkutta Block (2015-2021)
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Figure254. Burnt Area Mapof Kharkutta Block
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Burnt Area Map of
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Figure 258, Burnt Area MapofKhlichriat Block
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‘Figure 256, Burnt Area MapofLaskein Block
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Burnt Area Mapof Mairang Block (2015-2021)
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Figure 257. Burnt Area Mapof Mairang Block
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Figure 258. Burnt Area Map of Mawkdok Block

202

w
o
e

e
n
e
r



esr arere ere

Burnt Area

oes

ama 20
inl Yee

Burnt Area Map of Mawkynrew Block (2015-2021)

%,

ogee

Figure 259. Burnt AreaMapof MawkynrewBlock
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Burnt Area Map of Mawkyrwat Block (2015-2021)

Figure 260, Burnt AreaMap of Mawkyrwat Block
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Figure 261. Burnt Area Mapof MamphlangBlock

swipe wge8 wee seyet

Burnt Area Map of Mawryngkneng Block (2015-2021) N

A £
[é

g
&

i

Figure 262, Burnt Area Map of MawryngknengBlock
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Figure 263. Burnt Area Mapof MawshynrutBlock
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Figure 264. Burnt Area Mapof Mawsynram Block
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Figure 265, Burnt Area Mapof MawthadraishanBlock
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Figure 266. Burnt AreaMapof Mylliem Block

e
w
 

w
a
l
e
w

e
e

w
a
l
o
w



overe orazoe

i Burnt Area Map of Nongstoin Block (2015-2021)

Figure 267. Burnt Area Mapof Nongstoin Block
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Figure 268. Burnt Area Mapof Pynursla Block
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Figure 26) BartAres Map of Renkor Block
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Figure 270, Burnt Area Mapof Resubelpara Block
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Figure 271. Burnt Area Mapof Rongara Block
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Figure 272. Burnt Area MapofRongram Block
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Figure 274, Burnt Area Map of Saipung Block
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Figure 275. Burnt Area Map of Samanda Block

Burn Area Map of
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Figure 276. Burnt Area Map of Selsella Block
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Burn Area Map of

Shella Bholaganj Block (2015-2021)
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Figure 277. Burnt Area Map ofShella Bholaganj Block
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Figure 278, Burnt AreaMapof Sougsak Block
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Burn Area Map of

Thadlaskien Block (2015-2021)

‘Figure 279, Burnt Area MapofThadlaskien Block
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Figure 280, Burnt Area Mapof Tikrikilla Block
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Figure 261. Burat Area Mapof UmlingBlock

Burn Area Map of Umsning Block (2015-2021)

Figure 282. Burnt Area Mapof Umsning Block
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i Area Mapof Zikzak Block (2015-2021)

Figure 283, Burnt Area Mapof Zikzak Block
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Annexure-IX

Field Photographs

Field Photographs of Forest Fire

216



rosetonr)

aya, India 3 Hills, Megha

EIGPS Mapcamera

oe ee)

Prien)

Field Photographs ofForest Fire

217





andDr. Kasturi Chakraborty is currently working as Scientist/Engineer

Head, Forestry and Ecology Division at North Eastern Space Applications

Centre (NESAC), Umiam, Meghalaya. She joined the organisation during the

year 2002. Dr Kasturi completed her M.Sc. and M.Phil in Ecology and completed

her PhD on forest and land use/ land cover dynamics using remote sensing and

GIS, Presently, she is working on remote sensing applications in forestry and

Ecology at NESAC. She has contributed as team member and team leader in several important

forestry applications like ecosystem dynamics, forest working plan, forest change analysis at

regional scale, land use land cover studies and so on. She has also completed assignments on

wetland based projects. She has been in focal role in the National Wetland Inventory and

Assessment project for whole North East Region (NER). She has brought out environmental

change quantification and awareness through her research publications. She is recipient of ISRO,

young scientist award and ISRO project team award.

Dr. Dhruval Bhavsar is a scientist at the Forestry and Ecology Division, North

Eastern Space Applications Centre (NESAC), Department of Space; Umiam,

Meghalaya. He obtained his Ph.D, and master’s degree in forestry from Forest

| Research Institute (Deemed to be University), Dehradun, He has over 10 years of

experience in the field of forest ecology, forest monitoring, and management

using remote sensing and GIS. His primary expertiselies in imaging spectroscopy

and microwave remote sensing, He has successfully completed various projects and authored.

publications related to forest loss monitoring, forest fire, species discrimination and distribution,

forest biomass assessment, and carbon estimation.

Shri Harish Chandra Chaudhary is an Indian Forest Service Officer. He has more

than 30 years of experience of working under the Goyernment of India, the

Government of Meghalaya, the Indian Council of Forestry Research and

Education (ICFRE) and National Human Rights Commission. While working

under the ICFRE for five years he was associated in planning and execution of

several forestry research projects. While working under the Government of India

for more than six years, he dealt the matters relating to the Forest (Conservation) Act, 1980 and

Inder the Government of Meghalaya, he has handled issues relating to

forest management, protection, afforestation, wildlife and forestry research education and

training. Currently, he is working as Principal Chief Conservator of Forest, Working Plan,

Research and Training and District Council Affairs, Forest and Environment Department,

Government of Meghalaya.

the Green India Mission.

Shri Suraj Kumar Swain is a wildlife and forest researcher with a passion for

conserving biodiversity and natural habitats, having a sound knowledge in the

application of remote sensing and GIS for forest cover change analysis, land use

and land cover studies. He obtained his M.Sc. degree in Biodiversity and

Conservation of

pursuing his PhD from Mizoram University. His professional experience spans

over six years, primarily focused on forest inventory and ecology in different parts of India.

Currently, He is working as a Research Scientist at the NER-DRR, Forestry and Ecology Division,

North Eastern Space Applications Centre (NESAC), Department of Space, Governmentof India.

jural Resources from the Central University of Odisha and




