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Abstract  
 

 The Western Ghats, which covers about 60 % of forest 

area of Karnataka, is recognized as one of the bio-diversity 

hotspots of the world. These forests are shrinking in recent 

years due to anthropogenic pressures, especially encroach-

ment of lands for agriculture. It has led to forest fragmenta-

tion, loss of habitat and corridor for movement of wild ani-

mals, etc. The present study focus on RS and GIS based as-

sessment of forest encroachment scenario over a period of 

three decades in Chikmagalur district of Karnataka using 
Landsat TM/MSS of 1990 and 2000, and IRS P6 of 2010. It 

is observed that the forest encroachment has considerably 

increased from 0.98 % to 6.63 % between 1975 and 2010 

and the majority of encroachment has taken place during 

1990 and 2000. Higher encroachments prevailed in moist 

and dry deciduous forest in the district. The information 

maps generated out of this study will help will help the fron-

tline forest officials to trace back and recover the encroached 

forests besides preventing future encroachments. 
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Introduction 
 
 The forest and tree cover of the country is 78.29 M ha [9], 

which is 23.81 % of the total geographical area. Forestry is 

the second-largest land use in India after agriculture, with 27 

% of the total population depending on forests for their sub-

sidence and livelihood [6]. Human pressure on land use is 

increasing in the unprotected landscapes that surround many 

protected areas across the world [11]. Increasing industriali-

zation and growing population are also responsible for da-

maging the forestland [8], [22], [23], [1]. Forest degradation 

is mainly due to over exploitation, excessive grazing, uncon-

trolled fires, illicit cutting, shifting cultivation and en-

croachment practices [9], [7], [5], [14], [2], [24].  
 

In the last several decades, forest encroachment, deforesta-

tion and biodiversity loss became a common event through-

out the globe [4], this phenomenon is much more frequent in 

developing countries like India. Encroachment of forest land 

for cultivation and other purposes continues to be the most 

pernicious practice endangering forest resources throughout 

the country [3]. Totally an area of 13.5 lakhs ha is catego-

rized under encroached forest in the country till date and 
wherein the share of state of Karnataka is 96,230 ha. Many 

state government and farmers have approached the court 

informing that the survey done by Forest Department is un-

scientific. 

 

 The Western Ghats, which cover about 60 % of forest area 

of Karnataka, is recognized as one of the bio-diversity hots-

pots of the world. The total recorded forest area of the state 

is 43,356.45 Km2, constituting 22.60 % of the geographical 

area with 29,550.19 Km2 of reserved forest, 3,585.22 Km2  

of protected forests, 49.05 Km2 of village forests, 10,117.92 
Km2 of unclassified forests and 54.07 Km2 of private forests. 

The Western Ghats forests are rich in fauna and flora diver-

sity and are very valuable as both genetic and natural re-

sources [15]. As a result of burgeoning population and con-

sequent landlessness, the pressure on the available land re-

sources has been increasing day by day leading to en-

croachment of forestland, which has become a major threat 

to the conservation of forest and its resources [18], [19]. 

[13], reported deforestation for different regions with annual 

rate of degradation of 0.8 % and 1.5 % for dense forest and 

open forest types respectively. [21] Rabindar reported a loss 

of dense forest at an annual rate of 0.53% in the Western 
Ghats region of Maharashtra. Also, in Karnataka there are 

valuable patches of private forests that require protection 

[10]. 

 

Study Area 
  

Chikmagalur district is located on the western ridge occu-

pying 3.8 % of the total area of the Karnataka state   (Fig.1). 
It is locate between 12° 54’ 42’’ and 13° 53’ 53’’ N latitudes 

and 75° 04’ 46’’ and 76° 21’ 50’’ E longitudes. It covers an 

area of 7,202 Km2 partly in Malnad tract (hilly area) and 

partly in transition and Maidan area, (plain area). For admin-

istrative convenience and forest management purpose, 

Chikmagalur district has two territorial forest divisions 

Chikmagalur and Koppa with seven taluk, 10 towns and 

1022 number of inhabited villages, Mullayyanagiri is the 

highest point which is 1926 m, above MSL. Chikamaglur 

has a population of 1,18,496 (1,71,861) with a population 

density of 141 persons / Km2 (2011 census). The forest re-

source of Chikmagalur is 2108.62 Km2 of total area of the 
district. The overall climate is cool and it comprises of large 



International Journal of Remote Sensing & Geoscience (IJRSG) 

www.ijrsg.com 

 

ISSN No: 2319-3484                                             Volume 3, Issue 6, Nov. 2014                                                                     32 

extent of hilly terrain. April is generally the hottest month 

with the mean daily maximum temperature at 30.70 C and 

the mean daily minimum temperature at 190 C. The summer 

temperature reaches 360 C. Chikmagalur district harbours 

tropical rain forests at the one end and the dry scrub forest at 

the other end of the spectrum. It has hill ranges and rolling 
terrain with coffee and tea plantations. The average rainfall 

in Chikmagalur district is 1925 mm. It varies from of 595 

mm to 2379 mm. The important forest produce are Rose 

wood, Teak wood, Bamboo, Fire wood, Eucalyptus wood, 

Honne, and Nandi. The important minor forest produce are 

Shikakai, Antwala, Cinnamonum leaves, Watehuli, Honey, 

Bee wax, Halmadi, etc. 

 

 
Figure 1: Location map showing Reserve forest Boun-

dary, Taluk Boundary and major Forest types. 

 

Methodology 
 

Forest types were identified and delineated through on-

screen visual interpretation and thematic maps were pre-

pared using satellite imageries of 1975, 1990, 2000 and 

2010. The Survey of India (SOI) toposheets pertaining to 

study area were mosaiced and subsetted to aid in further 
analysis such as geo-referencing of satellite images, creation 

of cultural features and ground truthing. Futher the onscreen 

interpretation was carried out to prepare (spread and extent) 

various extraction of administrative boundaries such as re-

serve forest, district, taluk and villages. The forest adminis-

trative boundaries procured from the working plan and wild-

life management plan of the Karnataka Forest Department 

were transferred onto topomaps. This was followed by pre-

processing of the acquired geocoded sub-scene of selected 

study area for 1975, 1990, 2000 and 2010 using ERDAS 

Imagine (version 9.1).  Map to image geo-rectification 
process was adopted for geometrically correcting the satel-

lite images with polyconic projection parameters using ER-

DAS (version 9.2), where ground control points (GCP) were 

obtained from 1:50,000 scaled, geo-referenced, SOI topo-

sheets. Selection of points was done by referring to the im-

age and choosing prominent landmarks. These geo-rectified 

images were later fine-tuned to account for greater degree of 

details and information and attributes were labeled separate-

ly. Further, the major settlement location was also generated 

as point coverage from SOI topomap, and the forest en-

croachment map using ERDAS (version 9.2). The en-
croached forest area has been categorized into large (> 10 

ha), medium (<10 ha) and small (<5 ha). Based on the ex-

tent, each taluk in each category, three sample plots were 

laid for assessing the changes that have taken place during 

the decades (Fig. 3). 

 

Results and Discussion 
  

 The forests of the Chikmagalur district have been classi-
fied into five general types: Southern tropical evergreen fo-

rests, Southern tropical semi-evergreen forest, Southern 

moist-deciduous forests, Southern dry-deciduous forests and 

Scrub forests as described by Champion & Seth 1968 forest 

classification of South India. The forests of Kalasa, Sringeri, 

Koppa and Balur State forest ranges are the examples of 

Southern Tropical evergreen forest covering 715.61 Km2 

(around 23.6%). The vegetation is typically evergreen to 

semi-evergreen resulting from the abundance of percolation 

of water in the soil and the shelter afforded by the high hills 

all round. The hilltops are covered with grass. The fringes of 
these grasslands are flanked by Shola forests, which get 

transformed into dense tropical evergreen forests in the val-

leys at lower altitudes. In the Semi-evergreen Forests spread 

over 274.59 Km2 (9.1%) edaphic type forms a transition 

between the tropical evergreen and moist deciduous forests 

and can be regarded as a sub-type of both. The Sub Deci-

duous Forests with an area of 884.67 Km2 is recognized by 

the presence of evergreen species 29.17 % in Basavanakote, 

Devadan Reserve forests and, Sargod and Tatkola State fo-

rests. The leaf shedding season is either short or even absent 

in sheltered ravines. Mixed deciduous forests covering 

418.34 Km2 (13.79%), the vegetation comprises typically of 
deciduous species. The dry thorny scrub forests spreads over 

126.81 Km2  represents 4.18% the area. The vegetation con-

sists of typical dry deciduous and thorny scrubs. Grassland 

forest followed by Scrub forests cover around 4.2% and oth-

er plantations such as Acacia Plantation, Bamboo Plantation, 

Casuarina Plantation and Eucalyptus Plantation cover about 

7%. More than 50% of the plantation is coverd by Eucalyp-

tus plantation and the others with 2.2%, 0.2%, 0.2 (0.17) % 

and 4.5% respectively. The others and the mixed plantation 

cover merely 0.76% and 0.47% respectively. The rest of the 

district is occupied by Coffee estates, which are under the 
canopy of Silver oak trees as well as natural forests (Table 

2).  
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Table.2: Vegetation Land Use / Land Cover of Chikma-

galur District 

Land Use 

/Land Cover 

Classification 

Area (Km
2
) Percentage (%) 

Evergreen For-

est 
715.61 23.59 

Semi Evergreen 

Forest 
274.59 9.05 

Moist Deci-
duous Forest 

884.67 29.17 

Dry Deciduous 

Forest 
418.34 13.79 

Grass land 360.66 11.89 

Scrub-Forest 126.81 4.18 

Acacia Planta-

tion 
67.29 2.21 

Bamboo Planta-

tion 
4.62 0.15 

Casuarina Plan-

tation 
5.39 0.17 

Eucalyptus Plan-

tation 
137.28 4.52 

Other Forest 

Plantation 
14.28 0.47 

Mixed Planta-

tion 
23.16 0.76 

Total 3032.71 100 

 

Around 48.4% of the evergreen forests have more than 40-

70 % canopy density whereas Semi evergreen forest has 

more than 25-40 % canopy density. The deciduous forests 

have more than 40-70 % canopy density. Dry deciduous 

forests are 41.2% with a canopy density between 10 – 25 % 
(Table 3). 

 

Table.3: Vegetation Density of Chikmagalur District. 

Forest 

type 

Density 

(%) 

Area 

(Km
2
) 

Total Area 

(Km
2
) 

Evergreen 

Forest 

<10% 42.3944 

715.6076 

10-25% 26.1186 

25-40% 176.2206 

40-70% 346.2237 

>70% 124.6503 

Semi Ev-

ergreen 

Forest 

<10% 25.23569 

274.5923 

10-25% 41.58709 

25-40% 144.1928 

40-70% 58.17205 

>70% 5.404702 

Moist 

Deciduous 

<10% 92.01529 
884.66979 

10-25% 162.4735 

Forest 25-40% 171.5648 

40-70% 446.3996 

>70% 12.2166 

Dry De-

ciduous 

Forest 

<10% 68.42519 

418.33975 
10-25% 172.4212 

25-40% 66.07536 

40-70% 111.418 

Others   739.496086 
 

Total 3032.70558 

 

 
Figure 2: Forest Encroachment Map of Chikmagalur 

District of the Year 1999, 2000 and 2010. 

     

Extent of Encroachment 
 
 A total of 6.63 % of reserve forests in Chikmagalur district 

is encroached as per 2010 satellite data. After overlaying 

encroached area on the reserve forest map prepared using 

1968 SOI topomaps the extent of encroachment was found 

to be 92.143 Km2, 90.762 Km2, 51.735 Km2 and 13.614 Km2  

for 2010, 2000, 1990 and 1975 with a variation of 6.63 %, 

6.54 %, 3.72 % and 0.98 % respectively (Table 4). The rate 

of encroachment has considerably increased from 0.98 % to 

6.63 % from 1975 to 2010 and the peak period between 

1990 and 2000 (Fig. 2) which was ascertained to be the out-

come of unauthorized cultivation after felling of trees. The 

encroachment is more in Chikmagalur, Tarikere and NR 
Pura taluks in 2010 with a weighted average percentage of 

44.76, 34.82 and 15.37 respectively for moist deciduous, 

thorny scrub and very few trace of semi-evergreen forest 

with plantations such as Eucalyptus, Acacia, etc. Interesting-

ly in Mudigere taluk with highest reserve forest area average 

weighted percentage is 3.01. This is because the area 

represents evergreen forest covered under Kudermukh Na-

tional Park. In Koppa and Sringeri taluks the encroachment 

is nil as it is protected area under Kudremukh National Park. 
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Table 4: Taluk wise Forest Encroachment in 1975, 1990, 2000 and 2010 in Chikmagalur District. 

Area
% of 

Area
Area

% of 

Area
Area

% of 

Area
Area

% of 

Area

1 Tarikere Scrub Forest 1221.15 244.47 4.765 35 18.107 34.99 31.767 35 32.09 34.82

2 NR pura Moist Deciduous 802.31 282.87 2.042 14.9 7.76 14.99 13.614 14.99 14.16 15.37

3 Kadur Scrub Forest 1423.13 54.58 0.272 1.9 1.035 2.03 1.815 1.99 1.87 2.02

4 Chikmagalur Moist Deciduous 1593.67 231.84 6.127 45 23.281 45 40.843 45 41.25 44.76

5 Mudigere
Evergreen & semi 

evergreen
1151.93 326.89 0.408 3.52 1.552 2.99 2.723 3 2.78 3.01

6 Koppa
Evergreen & semi 

evergreen
566.65 28.15

7 Sringeri
Evergreen & semi 

evergreen
443.76 218.94

7202.6 1387.74 13.614 100 51.74 100 90.762 100 92.143 100

0.98 3.72 6.54 6.63

Kudermukh National Park

Kudermukh National Park

Total

Percentage (%)

SL. 

No
Taluk

Forest Type of 

Encroached Area

Geographical 

Area (Km
2
)

Reserve 

Forest Area 

(Km
2
)

Encroached Forest Area (Km
2
)

1975 1990 2000 2010

 
 

 It is evident that the ratios of small, medium and larger en-

croachments have almost increased year after year. In 2010, 

the encroached area under the three classes is 375.65, 604.89 

and 8233.64 ha respectively (Fig. 3). 
 

 
Figure 3: Zonation Classification of Forest Encroached 

Area for 2010,  2000, 1990 and 1975. 

 

A very similar kind of encroachment scenario is also re-

ported from Bangladesh where also forest area is depleting 

mainly due to illegal logging and conversion to non-forestry 
uses associated with the community socio-economic status, 

limited land availability and unemployment [12]. Social des-

tabilization as an outcome of ethnic frictions has culminated 

in shift in resource control by migrants. Hence, locals made 

an attempt in national park forest of two forest margin vil-

lage in Sulawesi to re-secure their economic base adopting a 

strategy of land expansion into ecological buffer zone areas 

and it is viewed as encroachment [17]. Naturally the forest 

cover exhibits a great deal of variation in both spatial and 

temporal context because of climate change. However biotic 

pressure is hastening up deforestation and change in land 
use. Over the 30 years encroachment in Chikmagalur district 

is 3.72 % to 6.63 % which is comparable with the published 

literature [20]. [18], [19], Pramod et. al. reported that  forest 

encroachment in two district of Karnataka is about 291.6 ha 

in Kodagu and  in Belgaum it is 29010 ha during 2010 

which represent 15.27 %  of the under moist and dry deci-

duous forests whereas in Chikmagalur the encroachment it is 
6.63 % in 2010 and the major area under Moist Deciduous 

and Scrub forests. 

 

Protection is one of the most important activities of the fore-

stry sector to preserve the forest wealth, which have been 

inherited from many generations. The problems are increas-

ing day by day posing real challenge to the forest depart-

ment. [25] In Southern Ontario, conducted a long interview 

among planners, landscape architects, forest managers and 

law officials aiming at limiting residential encroachment 

impacts within forest edges. To address the same bylaws are 
the primary tools. Nonetheless, field studies indicated infre-

quent enforcement in our case. To overcome the problem 

boundary-focused structures, such as fences, could be the 

primary means of preventing encroachment. The field sur-

vey brought to light more encroachment alongside nearby 

villages and towns. Good natural regeneration of seedlings 

was observed in the abandoned cultivated areas, which can 

be conveniently encouraged to grow as a good forest in fu-

ture. As such it is wiser to bring the encroached area again 

under forest cover. 
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