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Forests are essential to support economic development and to maintain all
forms of life on earth. They help to meet the social, economic, ecological, cultural
and spiritual needs of the present and future generatinns
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to meet future needs in the
areas of food, energy, human settlement and income depends crucially on how the
world's forests are managed. The inter-related and multiple roles of forests covering
the whole spectrum of environmental conserv:ition and rational utilization of forest
resource are vital for human welfare and sustainable socio-economic development (C.
Chandrasekharan, 1997)'. Therefore deforestation is likely to be a major catastrophe
during the 21" century. In order to understand and evaluate the deforestation in
Kerala, it will be useful to examine the forest resource situation at the global and
national levels. The table 5.1 provides some interesting comparisons.
The area under natural forest in the ulorld is 3,373,92 million hectares, in
which India's share is only 0.015%. The growing stock of wood in natural forest in
India constitutes around 47.0 ~ ' l h a . The area under forest plantations, in developing
countries is estimated as 3.40 percent of the total forestland and for India it is 20.37
percent. Forest per capita in India is one of the lowest in the world (0.08 hectares) as
compared to 0.50 hectares in the developing countries and 0.64 hectares in the world
as a whole. About 91.4 percent at the total wood demands account for fuel wood in
India -which is very high comparing to 79.63 percent in the developing countries and
56.3 percent all over the world.

TABLE - 5.1
FOREST RESOURCE SITUATION AT
GLOBAL AND NATIONAL LEMLS
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Source United Nations FAO, 1995, Govt of India, F S 1, 1996, C Chandrasekharan,
1997
The Forest Resource Assessment (FA.0 1995), indicates that the growing
stock per hectare increased steadily in almosi all the developed countries

At the

same time in the developing countries, in addition to the net loss of forest area and
associated stock, there has been a reduction in the volume of growing stock and biomass per unit area of the remaining forest, where removals (legal and illegal) exceed
growth. The extent of annual tropical deforr:station which was estimated at 11.3
million hectares during 1970-80, increased to 15.4 million hectare during 1980-90.
Along with an estimated deforestation in non-tropical developing countries (of
850,000 hectare), the annual forest loss in the developing world is 16 3 million
hectare as indicated by the FAO.

1

The table - 5.2 shows deforestation in the twelve mega-diversity countries in
the Eighties.
TABLE - 5.1
DEFORESTATION LV TEE MEGADIVERSITY COUNTRIES
IN THE EIGHTIES
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Note: The Data refers only to the closed forests; 1990 is the reference year. Column 2
is based on a total of 2,50,000 known species overlapping across geographical
boundaries.
Source: Lester R Brown, "State of the world," Horizon India Books, New Delhi, 1992, P. 11.
Between 1850 and 1980 about 60 percent of forests and wood lands in North
Afiica and the Middle East were destroyed due to the pressure of human activity.
During the same period, tropical Africa lost 20 percent, Southern Asia 43 percent and
Latin America 19 percent of existing forest cover. In spite of efforts to rectify the
problem, deforestation in the tropics has continued unabated and by some estimates
may even be increasing. According to the FtiO, Forest Resources Assessment 1990
project, which covered 97 percent of all tropical forests during the early 1980s, 60

percent of all deforestation is due to expansion of agricultural settlements. Open
access forests have suffered most and even parks and protected areas are threatened
TABLE - 5.3
DEFORESTATION: CONTRASTING RESULTS IN DEVELOPING
AND THE DEVELOPED
- COUNTRIES
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Source: Compiled from World Bank Atlas, The World Bank, Washington D.C,
U.S.A. 1997
The table

-

5.3 reveals the contrasting results with respect to deforestation in

the developing and the developed countries. Deforestation is widespread in the
developing countries and the annual rates of deforestation are positive to impact
adversely by degradation on human development and welfare. In contrast, intensive
high yielding forest plantation and forestation programs for saving the natural forests
have been successhlly resorted to by the debeloped countries at the cost of relentless
degradation of forest resources and deforestat:ion in the developing world. It is highly

I
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advantageous to the developed world to import wood and other forest resources from
the third world, and as a result deforestation rate is negative in the advanced countries.

Deforestation in India
Per capita availability of forest in India is very low.

At the time of

independence the per head forest area in India was 0.112 hectare. It was steadily
declining over the decades and reached 0.0751 hectare in 1990-91, as revealed by the
table 5 4. Because of their low productivity, these woodlands can support an annual
harvest of no more than 39 million cubic meters This amounts to only 0.046 cubic
meters

per person for both fuel wood ancl industrial wood, compared with U S

industrial wood consumption of 1.86 cubic meters per person which is 40 times
higher (Dr. Ramaswamy and Pandimuruga, 1994)". Government projections show
India's demand for fuel wood climbing to 289 million cubic meters by A.D 2000,
more than seven times the estimated annual growth, virtually assuring continued
wood deficits (Lester R. Brown, 1991)"
TABLE - 5.4

PER CAPITA FOREST AREA IN INDIA ( 1 9 9

I ~ e & - / - k o r e s t

- 51 to 1990 - 91)

Area per person in India
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Source: Census of India 1991, Series I, India, Paper - I, p 2 1
-

The table 5 4 reveals the per capita forest area in India from 1950-5 1 to 199091 The decline in per capita forest area in the country is caused by the deforestation
consequent on the pressures of her ever-increasing population

Extent of Forests in Kerala
Kerala is situated between latitudes 8' 17'and 12" 47', north and longitude 74"
5 1 ' and 77" 24' east and stretches on a narrow strip on the South west coast of India,

between the Arabian sea and the Western Ghats.
In the beginning of the 18" century forc:sts clothed almost the entire land area
of Kerala except settlement areas occupied by people. Cultivation of various crops
increased and more settlements emerged in various parts at the expense of forests. By
~
the forest arez was reduced to 3 1 4 ~of the land area.
the beginning of the 1 9 century,

The present century witnessed large scale O F cultivation of various crops in the
lowlands, middle lands and high lands of the State.
Kerala state, though small, has 44 rivers.

Large number of dams were

constructed across the rivers in order to use the water for irrigation and hydropower.
The dams being mostly in the forest areas, their catchments had to be protected.
Keeping this objective in mind the forests around the reservoir of dams have been
constituted as wild life sanctuaries. The protec:tion afforded to these catchment areas
led to the protection of wild animals and now these areas have really turned out to be
refuge of many species of wild animals and plants. Other protected areas were also
constituted taking into consideration the presence of large number of animals and
unique plant life there
Protected forest areas in Kerala have been categorised as six, namely, Wild
life sanctuary, Bird sanctuary, National park, Biosphere reserve, Mangroves
(Mangalavanam) and Kavu (Sacred grove). The extend and the year of formation of
the protected areas are given in table 5 . 5
There are ten wild life sanctuaries in the state in addition to one bird sanctuary
(Thattekkad) and one tiger reserve, Periyar Reserve at Thekkady. Eravikulam and

Silent Valley are the two national parks. The Mangalavanam is a recently notified
area at Kochi for the protection of a Mangrove patch. Sacred groves are private
properties having varying extends and spread ail over Kerala. In terms of percentage
of protected area to forest area. and to land area, Idukki is in the foremost place
(58.01 and 20.62 respectively) followed by Wayanad (36.4 and 16.6)

TABLE - 5.5

PROTECTED AREAS IN KERALA

-Source: S. Chandha Basha, 1997, The National Resources of Kerala, Worldwide Fund
for Nature, India, Kerala, Thiruvanantllapuram

District-wise break up of forests
There was no proper attempt to survey the actual extent of forests in Kerala.
Different agencies give different fipures for the same period. The Land

survey

conducted in 1987 gives the extent of forest assessed by Forest Survey of India (FSI)
as 10402 Sq. k m . At the same time NRSA (National Remote Sensing Agency)
assessed the forest area as 7376 Sq. k m .

The difl'erence is mainly in the

categorization of the forests. In 1993 the assessment given by the Forest Survey of
India (FSI) was 10336 Sq. k.m which works out to 26.6 percent of the land area (FSI,
1993). By any estimate the forest per capita cover in Kerala is not more than 0.04
hectares.
As per the estimation of Kerala Forest Research Institute (1990), the total
forest area in Kerala is 11,223 Sq. k.m of which 1,823 Sq. k m have been given out
for non-forestry purposes. The remaining areit of 9400 Sq. k.m forms only 24.19
percent of the total land area. Of this 81 percent is dense-forest, 18 percent man
made forest and 1 percent grass land. Out of lhe total forest land of 9400 Sq. k.m,
6900 Sq. k.m

i.e. 73.4 percent is brought under protection forests, wild life

sanctuaries and National parks. The balance 25.00 Sq. k.m (26.1%) is categorised as
production forests (KFRI, 1990)'.
The Forest Survey of India (1993) gives district wise breaks up of Kerala
forest as shown in table 5.6.

TABLE 5.0
DISTRICT-WISEFOKEST AREA

Source: Forest Survey of India, 1993
Accordingly, total forest area in the state is 10336 Sq. k m . constituting 26.59 percent

of the geographical area of the state.
Forest Types
The forests of Kerala have been divided into seven major types, which are
subdivided in to twenty sub types and many further subdivisions depending upon the
floristic composition and other minor factors (Chandrasekharan, 1997)'

The seven

major forest types are tropical evergreen forests, most deciduous forests, dry
deciduous forests, Shola-grass land complex. plantations, Wetlands and Sacred groves
(Kavus)
The tropical evergreen forests occur in areas of' 200-1500 m above msl with
the annual rainfall range of 250-500 c m According to Chandrasekharan (1962)~,the

evergreen forest formations can be divided into 3 climatic types on the basis of
floristic composition and habitat conditions.
The most deciduous forests which occur between 500-900 meters above msl,
within a rain fall range of 250-350 c.m have been intensively managed for
commercial forestry due to dominance of species like teak and rose wood.
The tropical dry deciduous forests extend to about 100 Sq. k.m leeward side
of the Western Ghats in the rain fall zone of about 100-150 cm in an elevation range
of 300-1,000 meters. This type of forests are limited in Kerala. The Shola-grassland
region occurs above 1,500 in elevation in the high ranges and Nilagiri Hills. Their
catchment value for Kerala is well recognised.
The plantations of various species occ~lpy1,550 Sq. k.m area and constitute
habitation for many Mammals, birds, reptiles and amphibians. About 750 Sq. k.m
area is under teak, about 300 Sq. k.m under Eucalyptus and the rest mostly under
mixed plantations.
Six percent of the world's surface area is covered by wet lands, yet there is
inadequate information about wild life values of the wetlands, especially in Kerala.
By virtue of its geographical position along the coast and mountainous topography
Kerala supports rich wetlands. Most of the wet lands in Kerala are either community
properties or private holdings, but some of them belong to Revenue Department.
Sacred groves represent unique examples of 'instu' conservation of bio
diversity (V.K. Uniyal, 1997)'. Many vanishing plants on the low elevation tropical
evergreen forests can still be found in the sacred groves of Kerala. Table 5.7 shows
the forest resource situation in India and Kerala.

TABLE - 5.7
FOREST RESOURCE:
SITUATION IN MDL4 AND KERALA
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Source: Adapted from Govt of India F.S.1, 1996, Govt. of Kerala 1994 and
Chandrasekharan, 1997
The natural forest in India is 51.73 million hectares, in which Kerala's share is
1.81 percent. The forest land as percentage of total land area in India comes around
17.4 percent, hut it is around 27.8 percent in Kerala. Forest area per capita is lower in
Kerala (0.03 ha), than in the national average of 0.08 hectares. The area under forest
plantations is 13.25 percent in India, while it is 0.15 percent in Kerala.

Deforestation in Kerala
The sharp reduction in forest area in Kerala is generally attributed to the low
land-man ratio, population yrowth and the consequent increase in demand for
agricultural land, fUel wood, fodder and timber. This in turn led to encroachments of

forest land and illegal fellings in forest areas. The forest areas under encroachment in
Kerala on 31'

March 1994 is 49,917.56 hectors (FSI, 1995)'.

The various

developmental programmes (like river valley projects, roads, transmissions, industrial
and other developmental prqjects) started by State governments have thus caused a
great extent of deforestation. From 1984 to 1994, an area of 1,183.38 hectares of land
has been diverted from forests for such purposes (Murali Vallabh, 1996)".
Since the formation of the state of K.erala in 1956, various development
projects and welfare schemes launched by the state and her policy of continuing
support to plantations and cash crops led to large scale delineation of forest land.
Moreover, since 1950, especially after 1956, and until early 1980s due to political
support, the phenomenon of encroachment became more widespread and resulted in
large scale deforestation. It is estimated that between 1956 and 1973, i.e. within 17
years of the formation of the state 41 87.37 Sq ICMs of forest area were delineated for
various purposes (Joshi, 1989)''

The process of deforestation continued at a rapid

rate of one percent per annum between 1973-84. Therefore, even if the rate of
deforestation for the above period is presumed as 0.5 percent per annum, the total
natural forest area of the state would be only about 9-10 percent of the total
geographical area of the state by 1984 as suggested by Joshy, 1987. The critical
condition of the Kerala forests is very clear from the data given in table 5.8

TABLE - 5.8
THE FOREST AREA I B S T FOR VARIOUS PURPOSES IN
THE TWO DECADES BEFORE 1980
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II
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Source. Kerala Forest Department, Aranyam, October - December 1999, Vol-111.
The table reveals the reality that from 1960 onwards up to 1980, Kerala has
been annually losing an average forest area of' about 6290 hectares (125808120)
The Frame Model of Deforestation

Unless the causes are identified and addressed appropriately, reforestation and
forestation would be just palliatives only. Just, how much ecological disruption forest
clearing causes, depends on a number of factors, including topography, rainfall,
cropping pattern, soil characteristics, geological conditions and how the land is used
and treated etc. Several causes are put forth for the large-scale deforestation in the
state. Some of them are identified in the frame model
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A FRAME MODEL OF CAUSES OF DEFORESTATION

Duration of hurnin impact

Political Factors
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- Ineffective adminislr~tion
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- Illegal encroachment

Traditional Factors

Economic Development
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- Commercial lowng

-1

Area of Deforestation

-

I
Natural Fac-:ors

- Initial forest colerage
- erosion sensitivih

- draught
- accessibility

Deforestation: Mathematical process
Deforestation as a Mathematical process is described by the reduction of an
initial forest area of a certain class (FA i,t) into a final forest area of the some class
(FA i,t -n) during number of years (n). If the annual relative rate of deforestation (P)
is assumed constant during a certain period, the final forest area of that period can be
estimated by discounting the initial forest into the final date as follows
FA i, t -n = FA i, t (l+p/100)"
And then the Area of Deforestation (AD) is fc~undby subtraction
T+n
2 Adi=Fai,t-Fai.t+n
t
If a constant annual percentage of doforestation is applied in the same area for
successive years (cetris paribus) this leads t~ successively decreasing annual area of
absolute deforestation. On the other hand, if a constant annual rate of deforestation
is applied for successive years (cetris parihus), this leads in turn to successively
increasing annual percentage of relative deforestation. In the latter case, the annual
percentage of deforestation equals 100 durrng the last year of the total process and
then deforestation can take place only if new tbrestation occurs.
To sum up, the forests of the state ar,: shrinking under acute socio-economic
pressures. Deforestation is marching ahead in the state unhintered due to demand
pressures in the form of pasture, mechanized agriculture and infrastructure
development. Increasing demand for agricultural land, fuel wood, fodder and timber,
plantations and cash crops, encroachments and illegal felling, river valley projects,
power transmissions and industrial development have caused a great extent of
deforestation.

Uncontrolled profiteering and

conuption motives of politicians,

forestry officials, timber merchants and rich land owners in the exploitation of the

forest resources too add to causes of deforestation. At the Earth Summit (United
Nations Conference on Environment and Development) in Rio de Janeiro in June
199212, the world leaders made a commilment to work towards sustainable
management and conservation of all types of forests. Eight years in to the march
towards sustainable forest management and having reached the target year of 2000
AD, progress in achieving that goal is slow at the global, national and regional levels.
In Idukki there was roughly 12,850 k.m2 of forest in 1940, including the area
under cardamom cultivation (Chandrasekhararl, 1973)13. Kottayam district, which
was at that time included the High Range area, lost 897 k.m2. This was the largest
loss of forest compared with the other districts in Kerala. Of the 897 k.m2 lost, 768
k.mz went to reservoirs and 43 k.m2 to official settlements (Chandrasekharan,
1973)14. The above figures represent the legal loss of forest cover (ie. areas no longer
officially under forest department control). Actual losses were probably higher.
Based on map and satellite image analysis. Chattopadhyay (1984)" estimates that
ldukki district lost 22 percent of its forest area between 1905 and 1965 and a further
32 percent between 1965 and 1973. Deforestation in Idukki district is the topic of
discussion in the following chapter.
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