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ABSTRACT

Ecorestoration of degraded forests is of vital importance f£or
Kerala. This task requires agsessment of degraded forests,
development of methods for their easy identification,
identification of strategies for improvement and alsoc means and

ways for involving different stake heolders.

The Kerala Forest Research Institute, as part of PPF
consultancy for the KFD attempted to develop basic information

on the status of natural forests in Kerala.

Of a total of 7862 Km? of natural forests about 4874 Km2 (62%)
was found to be degraded. Moist deciduous forests wWere mostly_

in a degraded state {78%) .

The study revealed that crown density alone cannot be taken as
crlterla for defining and identifying degraded forests. Other
'parameters 1ike regenerationm, recruitment and weed invasion
also play an important role. A key for identifying degraded
forests integrating these parameters with crown density was

'_'developedu

leferent causes for forest degradatlon are analysed separately
and their contrlbutlen to the degradation of forest wa
-estlmated Unregulated and illegal harvest was found to be a

major factor effecting forest degradation.



The present programme of the KFD tO tackle forest degradation
was evaluated giving special emphasisg to the Compensatory
Afforestation Programme. The evaluation revealed that a change
in concepts and attitudes in forest management is necessary
giving  due importance to the role of people in caring and

sharing . benefits from forests.

A three pronged strategy to tackle degradatioﬁ is proposed
which includes two intensities of treatment (high and low) and
also improvement in regular management. An amount of Rs. 21673
million is estimated for this programme in the coming ten

years.

A monitoring system based on enhancement of ecosystem integrity

. and also benefits to local people is prepared.

e -
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1. INTRODUCTION

1.1. ROI.E AND RELEVANCE OF FORESTS IN KERALA

The unique geographical setting with about 48% Of the area
under undulating hilly terrain, the monsoon climate and the
agrcbased economy of the people, have made forests a vital
_resource for the sustainable develcpment of Kerala. By
conserving soil and water, they protect the hill slopes from
soil erosion and ensures perennial water supply to the rivers
and streams which, in turn promote agriculture and other
developmental activities. These forests play a major role in
regulating the climate. They also supply timber, bamboos,
reeds, rattan and many non-wood forest produces including raw

materials for rare and valuable medicines which are of economic

gignificance. The fuelwood, fodder, litter, -green manure and
small timber from these forests are useful to the local people

for their day to day subsistence. The rich bilodiversity
existing in the forests of Kerala makes them unique from a.

national and global perspective.
1.2. DEPLETION OF FOREST

The immense biotic pressure coupled with unscientific and agdhoc
resource management adopted in the past have taxed a heavy toll

on thE-otherwise rich forests of Kerala. There has besen

considerable depletion in the quantity of forest in:the state
during the last few decades, though the available figures
vary considerably. According to a survey conducted by the
Kerala Forest Department.{Chandrasekharan, 1973) forest loss
between 1940-19270 in Kerala was 3,450 km?. The National
Remote - Sensing Agency reported that the forest loss in
Kerala was of the magnitude of 1,200 kxm2 between 1972-1975 and



1980-1982 (NRSA, 1987). As per the records of the Kerala
Forest Department legally, Kerala has a forest arxea of 11,223
km2 which includes the Reserved Forest traditionally under the
ownership of the State Government and the private forest
which were taken over by the Government under the Kerala
Forest Vesting_and Assignment Act, 198971. Due to encroachments
and official diversion of Fforest land for other purposes, the
actual extent of forest has decreased OVer the past few
decades, although these areas have not been legally excluded
from the forest area under the possession of the Forest
Department. According to another assessment the extent of
forest area after deducting areas diverted for non forestry
purposes, was 7728 kxm? (Viswanathan, 1990). NRSA using remote
sensing estimated the extend of forest cover as 7614 Km2'(NRSA,
1987) . As per Forest Survey of Tndia the total area under
forest cover in Kerala is 10,336 Km2 (FSI, 1993).

1.3. DEGRADATION OF QUALITY

As in the case of quantity, there has been depletion in the

quality of forest in Kerala {Chandrasekhéran, 1973;
Nair, -~ 1981; Nair, 1984; Karunakaran, 1984; Karunakaran,
1995) . A perusal of the Working Plans of wvarious Forest

Divisions reveal that substantial area under mnatural forests
are in a degraded state. The condition is same with regard

to the forest plantations also as majority of

plantations belong to poor .site  quality  classes
(Chandrasekharan, 1973; Nair, 1981; Xerala Forest Department,
1996). The Working Plans of various Divisions also highlight
this fact. The FSI, based on CIrown density, has estimated about
81.5% of the forest cover demnse forest (croﬁn density >0.4)
and 18.5% as open forest (crown density 0.1-0.4 (FSI, 1993) .
The open forests amounting to 1,915 KmZ have been categorised

as degraded forest.

i
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1.4. THE PROBLEM OF DEFINING DRGRADED FORESIT

Forest 1loss and degradation as an issue started receiving
~ national and global attention only during late 1970's. Well
‘defined criteria for wmeasuring forest loss and degradation
are yet to be developed. Conceptual problems inveolved in
defining forests and forest degradation have often resulted in
widely varying assessments. Definition of degraded forests,
'given by Forest Survey of India (FSI), the one currently
popular in India, is Dbased on crown density. According to
FST definition, forest areas having crown density. below
40% are “open forests' and those above are dense forests.
Opén forests are taken as degraded foreéts. Crown density, in
general, though a very strong indicator of forest degradation
has got serious limitations in categorising degraded 'areas
(Karunakaran, 1995; KFD, 199¢; Meher-Homji, 1993). The
productivity of many areas which are considered as “dense
forest' based on crown density are much below their optimum.
Algo factors such as poor regeneration, lack of adequate
number of gsaplings and pole crop, redu_cti"on in species
divérsity, etc., do not get accounted when crown.density is
taken as the . only criterion for measuring £forest
degradation. Again, there are also arecas with low crown'density
which are the climax vegetation of that region and hence cannot

" be designated as degraded forests.
1.5. CAUSES OF DEGRADATIOH _

A number of factors were attributed to cause <forest
degradation in the State. A perusal of Forest Working . Plans
of different Divisions reveal that man-induced factors are
the major ones which degrade forests when compared = to the
natural causes, Factors such as over exploitation, fire, soil
e;bsion, grazing and unscilentific resource management were

often stated as causes of degradation of forest in the State
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(Chandrasekharan, 1973; Nair, 1981; Nair, 1988; Viswanathan,
1990 and Karunakaran, 1992). However, o systematic study has
been carried out in Kerala soO far to assess the causes of
degradation.. Location specific information with regard to the
causes of degradation and their impact is egssential for taking
effective measures for prevention and mitigation of Eforest

'degradation.
1.6. IMPACT OF FOREST DEGRADATION

Impacts of forest degradation in Kerala are diverse and
extensive. While poor regeneration, loss in productivity and
cost involved in ‘restoring degraded' forests into normal
ones are the major tangible impacts; loss of biodiversity,
downgradation'of forest ecosystem, disturbance in speciation
in fldra and fauna are some of the intangible effects. The
regeneration status of the different forest types get affected
geriously due to forest degradation leading to pbor crop of

selected species. Most of the forest areas in the State are

" reported to be facing this problem (Kerala Forest Department,
1996). Loss in productivity ie another result of forest
degradation. The current productivity level of forest in the

State is much below its potential-(Chandrasekharan,-1973; Nair,

1981; vigwanathan, - 1990; Karunakaramn, 1992, Kerala Forest
Department, 1996). The replacement costs involved in
restoring degraded forest into its origimnal status are often
quite enormbué in terms  of money and time. The
| degradatidn and fragmentation of natural forests in the
State have made many  species of flora and fauna
rare/endangered/threatened (RET) and the loss in

biodiversity due to this is yet to be assessed properly.
Degradation leads to downgradation of forest ecosystems,
changing the tropical wet evergreen/semi evérgreen_forest to
moist deciduous forest and reed brakes; and moist deciduous
forest to dry deciduous forest, bamboo brakes and savannah;

4



and dry deciduous forest to scrub jungle, thug adversely
effecting the quality of the forest. Disturbance 'to the
process of speciation in flora and fauna has a serious impact

‘as the hill forest of Kerala are centres of speciation as

evidenced by the high rate of endemism.

The socioc-economic impacts of forest degradation are also
quite  numerous and wides ranging. Lack of moisture
coneservation in the hills has resulted in unregulated water
supply which has often caused in uncontrolled flood during

. rainy season and drought in summer. Again, degradation of

forest has resulted in heavy soil erosion in the hills leading
to loss of fertile top soil and siltation of  reservoirs.
Irreqular water supply in the catchment ares of reservoirs have
resulted in failure of many hydro electrlc and J.rrlgatlon
projects in the state from realising their potential.
Reduction _in productivity in industrial and agrlcultural
sector, employment potential, shortage of wood and wood
based prbducts and problems to the life of tribals and other
people living in the vicinity of forest, particularly the

weaker sections of the society, general degradation of

environment and aesthetic appearance, etc. are some of the

‘other serious adverse impacts of  degradation  having
- gignificant socio-economic importance to the pecple of the

Kerala.

1.7. DAST EFFORTS FOR MANAGEMENT OF DEGRADED FORESTS AND THRIR
IMPACTS

The Kerala Forest Department during the past has carried out
a number of measures in tackling forest degradation. This was
carried out as a part of regular forest management activities

‘and algo through special schemes. Some of the notable actions

taken by the Kerala Forest Department  to tackle forest

 degradation are:



10.

11.

12.

Bringing all private forests in the state to government
ownership through Vesting and Assignment Act, 1971.

Stoppage of clear felling of natural forest for raising

plahtations {1983) .

Stoppage of selection felling for timber extraction in
natural forest (1987). ' '

Measures for consolidation of forest boundaries through

construction of cairns and stone walls.
Establishment of forest stations (1988).

Regular protectlon and improvement act1v1t1es as per Forest
Worklng Plan prescrlptlons and through other schemes.

Habitat improvement measures in Wildlife Sanctuaries,

National Parks and other protected areas through different

gstate and centrally sponsored schemes.

Different Eco-development programmes under Social Forestry.

Eco—development'activities through Western Ghat Development

Programme.

Eco-development activities under Nilgiri Biosphere Reserve

Programme .

Improvement of degraded forest through Compensatory
Afforestation and Special Afforestation Schemes.

_Implementation' of Government of India Policies and

Acts, such as Wlldllfe Protectlon Act, 1972; Forest
Conservatlon Act, 1980 and National Forest Policy, 1988.



However, the magnitude of the factors causing degradation of
forest were so enormous that these measures could make only
limited impacts in containing forest degradation. Also various
fiﬁancial, technical and institutional factors caused serious
constraints in the effective implementation of these programmes
and thus prévented in getting the desired objectives.

1.8. SCOPE AND OBJECTIVES OF THE STUDY

Recognising the importance of rejuvenating the degraded
natural forests for enhancing their capabilities for providing

multifarious bico-physical, ecological and socio-economic
| fimctions, the Kerala Forest Department (KFD) has taken up new
initiatives to improve the degraded forests under the
proposed Kerala Forestry Project. The Department has

approached World Bank for financial assistance. For effective
investment planning, information based on systematic studies
are 'required with regard to the nature . and extent of
degraded  forests, methods for their identification, the
causes of ‘degradation; strategies for improvement are
essential. The KFD has awarded a consultancy to the Kerala
Forest Research Institute t'o. generate this information.
According to this, it has the following specific objectives

(see TOR, Appendix I):

('a) To design and undertake a baseline survey _of degraded
natural forests of Kerala. | |

(b} To classify the degraded forests in terms of stand
parameters relevant to the growth dynamics in Xerala

- conditions instead of crown density alone.

(c) Prepare detailed maps.baSed on classification and location
of degraded forests. '



(d})

{e)

{(£)

(g)

Analyse the detefminants of degradation of forests by
sampling methods and come out with easily measurable
parameters to identify the degraded forests.

Assess the causes of degradation of forests and to suggest
strategies and tactics to improve the degraded forests,
taking into consideration the various factors involved,

past efforts and the options available.

To evaluate the ongoing scheme for compensatory
afforestation, one of the current major initiative of the
Kerala Forest = Department for  improving the degraded
forests, and to design an appropriate monitoring system.

To present a realistic cost estimate for compensatory

afforestation.

fr



2_.0. STUDY AREA

The State of Kerala with an area of 38,863 km? is situated in
the South Westerm corner of Peninsular Tndia. It lies between
g018' and 12948' N latitudes and 74°52' and 77022' E

longitudes.

The climate of Kerala is warm tropical with high rainfall
ranglng from 2000 to 4500 mm per annum. In certain specialised
~localities the precipitation even reaches more than 7500 mm.
There are also localities especially in the leeward side of the
Western Ghats where the rainfall is restricted to a few days
and the pre01p1tatlon goes down to 600 mm. The annual average
rainfall is about 380C mm and the average number of rainy days
ig about 120. Maximum rainfall is received during south west
monesoon and that too in the months of June-July. The south west
monsoon 1is followed by the north east monsoon months are
generally December to March, followed by Ppremonsoon showers in
April-May. The mean annual temperature of the state is 27°C
varying from a wminimum of 169 to a maximum of 380 C. The
minimum temperature goes down below 0° C on the high hills and
the maximum reaches even 459 C at lower elevations. There are
44 rivers which along with their tributaries contfoT the
hydrology of the gtate. The above factors coupled with the
peculiar physiographic and edaphic condition have given rise to
12 Agroclimatic zones which have thelr lnflLences on the flora

and fauna of the land.



5 1. PHYSIOGRAPHIC DIVISIONS

Physiographically, Kerala is very peculiar. It is a narrow
strip of land of about 600 M length and 100 M width running in
the north-south direction. Based on altitude and terrain, this

1and is divided into three linear strips:

1. Lowland - less than 7.5 m about msl
2. Midland - 7.5 m to 75 m above msl
'3, Highland - above 75 m above msl

‘The Lowland (The Coastal Zone) :

The low land lies along the western side adjoining to the coast-
of Arabian sea forms the piain and are called the coastal zone.
It covers an approximate extent of 3921 km2 (10.09% of the
total land area of the State). There are no forests in this
zone except for a few patches of mangroves iocated along the
coast. These small patches totalling about 17 kmZ represent
the relics of a continuous stretch of 700 km?2 of mangrove
forests which are existed along the Kerala coast.

The Midland (The Middle Zone):

The'Middle zone is a long stretch of-land'ascendiﬁg from 7.5 M
to 75 M above msl and is-very narrow in width. Thé total éxtent
“4g 16227 Km? (41.67% of total land area of the State). Only a
small extent of natural forest, in discontinuous patches exist
in this zone. The natural forest what ever exists were
converted to ?lantations of Rubber, 00conut.ahd Arecanut during
the past few decades. Forest plantations of Teak and Eucalyptus

cover a small extent.
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This land originally  supported moist deciduous forests with
economically high value timber species. A few patches of virgin
forests have been preserved as sacred groves which give clue of

the patural vegetation once existed.
The Highland (The Hilly Zcne or The High Range Zone) :

The hilly zone (above 75 M msl) is composed of undulating hills
of varying heights, highest being the Anamudi Peak (2634 M
above msl). The hills, dales and plateau support natural
forests which are the treasure house of unique plant and animal
life. The total extent of the zone is 18707 km? (48.15% of the
land area of Kerzla). Crops of tea, coffee, cardamom, coconut,
ribber, pepper etc., have revolutionised the horticultural
scenario of this zone and this activity was going on for the
past one and a half centuries. In the course of a few decades
there was unlimited multiplication of the house holds and the

-_current average land holding gize is 0.43 ha. Due to the

extremaly unplanned development of agriculture in the high
lands, the natural forest vegetation has been fragmented in
many places thereby loosing the continuity. Thus the forests
are at present relegated to the high hlll tops, and steeper
slopes which are not easily approachable. ‘These forests harbour

" very high percentage of endemic flora and fauna.

2.2. THE FORESTS

The diverse climatic, physiographic and edaphic conditions have
brought about an array of forest types ranging £rom the
temperate hill forests to dry scrub Jjungles. Various
combinations cof climatic, edaphic, physical and physiographic
features have resulted in the formation of some specialised
niches which are the repositories of astounding floral and

faunal diversity.
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Forest types:

The forests of Kerala exhibit considerable ‘variation in the
floristic composition, physiognomy and 1life forms etc.
'prlmarlly owing to climatic, edaphic and physiographic
variations. The forest growth has been divided into 7 (seven)
major types which are subdivided into. about 20 subtypes and
many £further subdivisions depending upon the floristic
composition and other minor factors (Chandrasekharan, 1960;

Champion & Seth, 1968).

At present the forests occupy mainly the hill tops, steep
valleys and plateaux of the Western Ghats. Following are the
different forest types found in Kerala.

Evergreen and Semi evergreen forests
2. Moist deciduous forests
3. Southern tropical dry deciduous forestS'
4. Grasslands |
5. Montane subtropical and mOntane temperate forests

The forest patches in general are comparatively of smaller size
when compared to those in other parts of India, due to the
forest Ffragmentation taken place during the last four or five

decades.

pistribution

The portion of the Western Ghat hills coming'within the State
of Kerala is broken by a natural gap of 30 km wide at Palakkad
and this has played a 51gn1f1cant role in 1solat1ng a variety

of organlsm on either side of it for a long period of time.

Thick wet evergreen forests occur in the medium elevations of
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high- hills. These are followed by dislands -of shola forests
surrounded by high elevation grasslands on the crests of the
hills. Their crest lines rise to higher altitudes and at places
exceeding even 2000 M, where, the precipitation goes as high as
6000-7000 mm. The slopes of the high hills of Brahmaglrl and
.Kottiyoor support good evergreen forests followed by the
Wayanad: plateau and its western slopes supporting thick meist
deciduous forests. The western slopes of Nilgiris, New
Amarambalam, Silent Valley and Attappady Valley bear rich
evergreen and semi evergreen forests. In the Attappady'valley
there is an entire spectrum of transition zones from the wet .
evergreen forests in the South West and North West corners teo
the dry deciduous xerophytic  forests on the eastern slopes
which Fform the leeward side of the Attappady hills. To the
south West of the Attappady hills are the evergreen forests of
the Lost Valley and the Flival Malai which end at the
Kalladikodu hills receiving the highest rainfall of over 6500
qm in the lower elevaticn. On its northern slope this coﬁdition
has given rise to a patch of low level evergreen vegetation

'In other parts in the lower slopes the vegetatlon is Muthikulam
hills, the hill range abruptly ends as the Palakkad gap where °
rhe rainfall goes down leading to moist deciduous forests
culminating in moderate type of dry deciduous forests. Some of
the forest areas in the hills are almost undlsturned supporting

the pristine vegetation.

south of the Palakkad gap starts the long hill chain of the
Nelliampathy, Anamalais and Pelani hills. The Western slobes
contain the moist deciduous, semi evergresn and evergreen
forests. The eastern slopes of the Munnar hilis support sandal
bearing dry deciduous forests of Marayoor. These forests form a
Continuous_belt'supporthxy.a congenial habitat for both the
plant and animal life of varying kinds. |

13



Between the Periyar plateau and the Munnar hills lies the
highly disturbed cardamom lands, which are at varying degrees
of destruction due to following of different types cultivations
interspersed among the cardamom estates. The clearance of
forests in different parts of this stretch has led to the micro
climatic change resulting in the gradual deteriocration in
cardamom yield. This disturbed stretch of land has almost
broken the continuity of the forest up to the Perlyar plateau

There 1s a very good stretch of evergreen, semi evergreen and
moist deciduous forests starting from the Periyar plateau. This
natural vegetation extends through the Goodrical and Achencoil
belts till it reaches the Arienkavu pass separating this

gtretch from Agasthyamalai hills.

. The Shenduruni Valley and the Agasthyamalai hills support some
of the rich virgin forests of Travancore. Most of the forests
in the Ponmudi hills have been converted into tea and other
crops The moist deciduocus, semi evergreen and little bit of
evergreen forests situated on the Western slopes in Peppara and
Neyyar have been brought under Wildlife Preserves for effectlve

protection from high anthropic pressure.

14



Extent

There is 1ot of controversy regarding rhe extent of forest
cover in the State. pifferent agencies provide different

figures (Table 1).

._..___..___.---..-—--—--—-——-—-——._-.-_....._._..___.__...—.---_--—.--—————...—.—-—._-—.._._._

Source ~ Area under pertaining % to the geo-

' forest to the year graphical area
(in sq.km.) '

Resource Survey 9400 1973 24 .10

of forest Dept.

Revenue Records - 10815 1975-79 27.80

Administration 11220 - 11992-93 28 .87
Report of the _
forest Dept.

NRSA | 7614 1986 19.59
FSTI . 10336 1993 26 .56
Forest Statistics 9400 1994 24,02

.___..____.-.----.—-—--—---.--_.__.____..-_.-_._.---._-.-.--_.._.-.-_-_..__.-—-.._.-.—_.....-_

The recorded forest area is 11220 km2 (1.5% of forest cover of
India) of which 10336 wm? (26.56% of land area of Kerala) have
vegetation cover with dense forests {crown density above 40%)
occupying 8421 kmZ (82% in the forest area) and open forest
(between 10-40% crown density) covering 1915 kmz. (18.5% of
forest cover) (FSI, 1993). ' |

The distribution of majof forest types in'Kefala ig given in

Table 2.
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Table 2. Dlstrlbutlon of major forest types in Kerala

Forest type Area % of total
(Km2 ) forest area

1. Tropical wet evergreen &

gemi evergreen forests 3480 37
2. Tropical moist deciduous fdrests ' 4100 44
3. Tropical dry deciduous forests 94 1

4. Montane subtropic, montane
temperate forests and grassland 188 2

5. Forest plantation {Man-made
forests) - 1551 16

Source: Kerala Forest Department records

During’ the early part of this century these forests coming
under all the three zones mentioned above constituted about 50%
of the land surface. The agrlcultural practices followed during
these years had eliminated the thick foraests of the low and
middle lands drastically. Though comparatlvely less, there was.
considerable destruction of forests of the high lands not only
- for ralslng"plantatlons of coffee, tea, cardamom, etc., but
alsc for setting up house holds by mostly., landless
 cultivators who had m;grated from the low and middle zones.
Though the forest area has been reduced considerably they still
narbour flora and fauna of incredible diversity. The important
regions which contain the astounding biological wealth are.
mainly the hill tops and slopes with their shola vegetation
surrounded by high level grasslands most of which still remain
underexplored for their flora, fauna and micro organisms.’
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3.0. METHODS

3.1. GENERAL APPROACH

Taking into consideration the diverse nature of the forests of
Kerala, accomplishing the various tasks required under the
project solely based on field survey is an extremely diffiCult

prohibitively costly, time consuming and labour- dintensive task,

almost impossible within a short time and resources. Because of
rhe highly varied nature of degraded forests in the State,'one
has to either go for very high sampling intensity or carry out
' sampllng based on effective stratlflcatlon of areas into more
or less homogeneous groups’ ‘based on appropriate parameters for
which the necessary information are not directly available. The
chances of human errors that are 1likely to occur in such
intensive field surveys are very high due to difficult terrain
conditions and the huge man power required for the task.

Oon the.othér hand, con51derable amount of secondary information
regarding forest degradation is available in Forest Department
‘records such as Working plans, various Survey reports, and
. department files in the form of reports and maps. Information
is also available in other forestry 11teratuxe and research
reports. Bes;des, considerable amount of krowledge ig available
among pract1C1ng forestry profe551onals ~and research
gecientists. Remote sensing data in the form of satellite
imageries can provide up to date information on certain aspects
of forest wvegetation pertaining to degradation. An intégrated
approach, involving identification and utilisation of all these
secondary data available, to supplement and complement the
primary data generated through field survey, was adopted. The
detailed methodology followed for individual components of the

‘study are given below:
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3.2. SURVEY AND MAPPING OF DEGRADED FORESTS

The aim was to prepare handy maps indicating degraded areas,

and their types to facilitate effective policy planning at

state level. With this purpose it was decided to prepare a
global map of 1:1 million scale (one sheet) and detailed maps
of 1:2,50,000 scale (ll-sheets)"covering the whole of Kerala.

Thege scales are recommendai py National Remote Sensing
Agency/National Planning Commission for state level planning-
(NRSA, 1990). For generating the information required for this

purpose, the following methods were adopted:

1. The first task was to generate base maps, showing forest
areas based on latest available'information. Thig was
carried out through visual interpretation of geocoded
satellite data of 1:50,000 scale fo¥ the year 1995-96 of
Indian Remote Sensing Satellite 1B (IRS 1B), procured from

'National Remote Sensing Agency, Hyderabad. At the time of
interpretation, the forest areas Wwere classified into wmajor
foreSt'types (Evergreen/semi evergreen; Moist deciduous, Dry
Jeciduous) and different crown density classes (0-0.4; 0.4-
;0.7; 0.7-1) using photo elements such as tone, colour and

. texture with the help of a team of interpreters specifically
trained for the purpbse. Thig resulted in B82 maps of
1:50,000 scale, corresponding to the survey -of India
toposheets covering the whole of Kerala state. '

2. To facilitate effective field checking, it was necessary to
incorporate information such as important roads, rivers,'
places and boundaries of administrative'units into the
interpreted map. These informations were found to be
available in Survey of India Toposheets, Working Plan Maps
of various divisions and other Forest Department records and
bage maps Were prepared by incorporating these informations.
Multiple copies of these composite maps were prepared for

further processing.
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{a)

(b)

{c}

The next step was to generate data required for classifying
the forest area in the above base maps into different types
of degraded forests (clagsified based on stand parameters).

Three methods were adopted for this purpose.

Daté on forest types, their 1ocaticns, crown density and
degradation status were collected from different scurces
such as Forest Working Plan reports and stock maps of
different Forest Divisions, Survey Reports, Forest
Department files and other published records.

The project team visited the representative forest areas of
different Forest Divisions in the state and gathered first
hand information. They. also clagsified the sampled areas
into highly degraded, moderately degraded and not degraded
based on their observations. For this purpose separate
proforma was developed to covér various aspecté required

for the study (Appendix II}.

Knowledge of Forest Officers on forest types and their
degradatlon status were gathered through regional workshops
organised at the respective Forest Circles 1nvolv1ng
officers at dlfferent levels namely, Foresters,  Range
Forest Officers and Divisional Forest Qfficers. These
meetings were coordinated by the respectjve Conservators.
Tn these Workshops, the Forest Officers were provided with
coples of base maps of locations of their interest and were
requested to check the administrative boundaries, forest
types and crown density classes. The participants were
requested toO- classify the forest areas known to them as
highly degraded, moderately degraded and not degraded
taking into consideration the potential and present status
of forest vegetation occurring in these areas. The prciect

 team 1nteracted with the Officers tO elicit relevant
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informaticn pertaining to Zorast degradation and to make
necessary input into the maps. This opportunity was alsoc
utilised to gather information reqguired in relation to
other objectives of the study. The interaction was
facilitated through a set of carefully designed
questlonnalres prepared in consultation with the Forest
Department covering aspects such as determlnants and causes
of degradation, extent and nature of degraded areas,
strategies f£or 1mprovement and views on various . measures
adopted by Forest Department for improving degraded forests
(Appendix III). |

4. The different data so gathered in miltiple copies of base
maps were then utilised for deciding the forest type and
degradation status for preparlng final maps. In the case of
a forest patch having differing information with regard to
forest type and degradation status, those information which
are elmllar and obtained from two or more independent data
sources were accepted as correct and necessary changes
incorporated in the map. While making decisions on type and
degradation status required for mapping, “information on
locality factors such as altitude, rainfall, proximity to

_habitation etc. were also taken into account.

5. The final maps indicating degraded forest areas falling
under the different forest types were prepared in 1:2,50,000
scale and 1:1 million scale by incorporating the required
information from the above maps. '

In nut shell, the procedure adopted for map. preparation is
nighlighted in the flow chart given below (Flg 1):
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3.3. ASSESSMENT OF EXTENT AND NATURE OF DEGRADED FORESTS

The Extent of degraded forests was arrived at from the base
maps and other information gathered during the study. The

extent of area was computed from the base maps by gridding them

into cells of 0.5 % 0.5 cm size with the help of graph paper.
To facilitate easy computation and zonation of areas, the whole
data was organised into a computerised spatial database by
linking them with cartesian coordinates (X, Y coordinates)

representing the whole of Kerala, with the help of a dBase

programme . Each forest patch in this database was designated by
patch numbers. Information such as forest type, Range and
Division to which they belong, altitude, average rainfall,
proximity to human habitation, forest continuity etc. were
:anorporated The information such as degradation status,
forest types etc. received from different sources were
incorporated in to this database for making necessary
corrections. After effecting the necessary processing required
for extracting the desired information, this database was
utilised for arriving at area estimates for dlfferent
categories of degraded forests requiring different treatments.

Wh:l.le arriving at the area estimates, taking into cons:.deratlon

the 1imitations imposed by using map of scale 1:50,000,
particularly to the highly fragmented forest areas of Kerala
(Forest patches in Kerala are often of small size and th:.s
cause problems in computlng areas from map of 1:50,000 scale),
necessary corrections and approxlmatlons were made using the
area figures available in Forest Department. records, those
provided by Forest Offlc:u.als during Regiomnal Workshops and

information gathered through field visits by the project team.

. The :|.nformat:|.on gathered from multiple data sources using the

above methods was utilised for designating a patch as degraded

forests or not.’

The flow chart below, summarise the procedure adopted for

assessment of extent of degraded forest (Fig. 2):
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3.4 . DETERMINANTS OF DEGRADATION

~ BAnother task was to identify indicators of degradation and to
prepare an identification key which can be used for determining
degraded forests. This key has to be applicable to different
forest types of Kerala and at the same time simple so that it
can be used at the field foresters level. The following method
was adopted for this pnrpose.

Information on various forest types, their characteristics and
degradation status gathered as above were utilised in
identifying various indicators of degradation. The parameters
to 1dent1fy different degraded forests were arrived at through
literature survey, interaction with Forest Officers and through
field visits. A prototype identification key was developed by
making use of these parameters. It was tested, refined and
validated using the sample data gathered from the following
data sources:

1. Field enumeration data (growing stock enumeration and
_regeneration survey in natural forest) available in Working
- Plans, resource survey reports, research reports and other
publications. '

"2. Data supplied by KFRI scientists and researchers based on
their field knowledge in their research plots spread over
different parts of Kerala using a Proforma prepared for the
purpose {Appendix II). | B

3. Data gathered: from forest staff working in different Forest
‘Divisions through Regional Workshops organised at cifcle
level invelving all . Field TForest Cfficers using
Questionnaire indicated (Form III - Appendix III}.
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4.

Data gathered through field survey carried out by the team

members, during field check of the remotely sensed map in

different sample locations of the State using Proforma
{Appendix II).

3.5. ASSESSMENT OF CAUSES OF DEGRADATION

As followed in the above cases, the location specific data

required for determining the causes of degradation were

" gathered from the following data sources.

. Forest Working Plans of wvarious Divisions, -suxrvey repeorts,

research publications and Forest Departmental files.

Data for different sample locations based on knowledge of
Forest Officers gathered through regional workshops using
appropriate questionnaire {(Form IV - Appendix III).

Data supplied by KFRI scientists and researchers based on
their field knowledge in their research plots spread over

‘different parts of Kerala using a Proforma prepared for the

purpose {Appendlx I1).

3.6. EVALUATION OF THE COMPENSATORY AFFORESTATION SCHEME

The ongoing-scheme for Compensatory Afforestation was evaluated

by the following method.

1.

Study of the document. “Compensatory Afforestation Scheme'
prepared by Kerala Forest Department.

Collection and compilation of varicus data on Compensatory

'Afforestation from Kerala Forest Department records such as

locations where Compensatory Afforestation was adopted,
different operations carried out and expenditure made.
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3. Data gathered through Regional'WorkShops of forest officers
about their views on compensatory afforestation using
appropriate questionnaire (Form VII - Appendix III).

4. Informal discussion with Forest Cfficials involved in
Compengatory Afforestation. Discussions with people
dependent on forest and living in close proximity to sites
where Compensatory Afforéstation Programme carried out.

5. Evaiuation of sites where Compensatory Afforestation was
carried out through field sample survey. Out of the total
area of about 20,460 ha. distributed over 14 divisions
coming under 3 circles of social Forestry viz. Kozhikkode,
Ernakulam and Kollam, 24 plantations belonging to 5
divisions wviz., Trivandrum,. Idukki, Thrissur, Kannur and
Kasargode were selected for field sampling.

3.7. STRATEGIES FOR THE IMPROVEMENT OF DEGRADED FORESTS

To decide the strategies to be adopted for the improvement of
degraded forests the following methods were adopted:

1. A study of past management efforts of Keérala Forest
Department for improving degraded forest based on available
records and literature. ‘

2. Study of location specific data gathered using similar

‘methods as indicated earlier (Data gathered from Forest
Department Records, knowledge of Forest Officers).
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3. Data gathered through' field wvisits in different degraded
forest areas and treatment sites. _

4.'Stu¢y of evaluation results of compensatory afforestatlon
adopted.

3.8. COST ESTIMATES FOR IMPROVING DEGRADED FORESTS

The following method was adopted for preparing cost estimates
for improving degraded forests.

1. Collection and systematisation of available cost data on
different strategies adopted in the past for improving
degraded forests under different plan and non plan schemes,

2. Cost assessment made through field wvisits carried out .in
degraded forest areas.

3. Cost assessment provided by the participants attended the
Regional Workshops 1nvolv1ng all forest officers through :

approprlate questionnaires {Form IV - Appendix III).

4. Information gathered through discussions with Forest
Department Officials.

5. Proce551ng cf cost data on Compensatory Afforestatlon from
Forest Department records.
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3.9. MONITORING SYSTEM FOR IMPROVING DEGRADED FORESTS

Development of a monitoring system is crucial for ensuring
successful implementation of activities for improving degraded
forests. For developing thisg, following method was adopted.

1. A study of monitoring systems followed by the Forest
Department for the management of plantaticns and natural
forests. ‘

2. An assessment of changes required in these monitoring

~ systems to make it suitable for the changing needs of foresgt

management through interactions with Forest Department and
 other stake holders.

3. Development of monitoring system incorporating items,
methods, who, when and why monitoring, is carried out.

28



4.0. RESULTS AND DISCUSSIONS

4.1 . DATA SOURCES
It was found that there is substantial amount of secondary data
which can be made use of for the various aspects of the study.
The major data sources identified and utilised in the study are
given in Appendix V. These data has helped in reduéing the
guantum of primary field data collection required for the
study.

4.2, SURVEY AND MAPPING

It was found that, over the last few decades, the forest of
Kerala has suffered degradation in the direction indicated
below changing the forest composition drastically.

Wet evergreen forest ~-\ /--> Moist deciduous forest
| | -->|--> Degraded scrub & grasslands
Semi evergreen forest --/ \--> Reed brakes

/--> Dry deciduous forest
Moist deciduous forest ------ >|--> Bamboo brakes

\--> Savannah

Dry deciducus forest ------------ > Scrubs

Montane subtropical -—-\ . _
| hill forest/ f-—--- > Degraded scrub & grasslands

Montane temperate forest---/
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4.2.1. MAPS

Two sets of maps prepared are appended, (1) A map in 1:1 -
million scale showing a global picture of the forest of Kerala
and their degradation status, (2) A detailed map in 1:2,50,000
scale (11 sheets for the whole of Kerala) which contain the
following information:

Yorest types

Distribution of major forest types categorised into dense and
degraded as below. '

{a} Bvergreen/Semi evergreen forests-(Densei ' *
(b) Evergreen/Semi evergreen forests (Degraded)

{c) Moist deciduous forest (Dense) ' _ - *®
{d) Moist deciduous forest (Degraded) '
(e) Dry deciduous forest {Dense)

(£) Dry deciduous forest (Degraded)

(g) Montane sub tropical/temperate forést'(Dense)
(h) Montane sub trcpical/temperaté'forest (Degraded)
(i) Grasslands

() Forest Plantations

Boundaries of Forest Divisions

The administrative boundaries (as per the latest information
available) of different Territorial Forest Divisions and
Protected Areas (Wild Life Sanctuaries/National Parks/
Biological Parks). Division Head Quarters are algo indicated in

the map.
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Major Roads, Rivers, Reservoirs

The major roads, rivers and reservoirs are incorporated in to
the maps. '

Names of Reserve Forests

The names of major Reserve Forests, within the limlts of scale
of the map are provided. This will give a clue for 1dent1fy1ng
degraded forest areas in the state.

Taking into consideration the difficulties in segregatlng
forest areas into different in subtypes in a map of 1:2 ;50,000
gcale (in a map of this scale an area of 1lcmé represents a
field area of 6.25 Km2) only major forest types are provided.
There were also dlfflcultles in demarcating evergreen/semi
evergreen areas and so they have been combined. Though there
were degraded areas in grass lands,. again, because of
difficulties in demarcation. ne attempt was ‘made to classify
grasslands into degraded and non degraded ones. In this study,
since attempt was to concentrate on natural forest, degradation
status of plantations is not provided. As a general case, by
and large, there were degraded forest areasg along the fringes
of human habitations but because of llmltatlons of map scale
they merge with the major category indicated in the map. This -
was also the case with forest patches of smaller size of
different categories, - partlcularly of 31ze less than 100 ha.

4.2.2.'EXTENT AND NATURE OF DEGRADED FORESTS

The total area under different categories of forest as brought
out by the study are glven belcw (Table 3):
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Table 3. Status of degraded natural forest in Kerala

e e e e o M o R TR M= e e e e e e mm e e e M e N AR TN T e M e e e e e e e e e e e e — -

81. Forest type

Area in sz

No Not degraded Degraded Total
1. Tropical wet evergreen/ 1908.84 1571.16 3480.00
Semi evergreen forest | (55)* (45) * (100)
2. Tropical moist deciduous 902.00 3198.00 4100.00
forest (22)* (78) * (100)
3. Tropical dry deciduous 33.84 60.16 94.00
forest {(36)* (64) * (100}
4, Montane subtropical/ 142.88 45.12 188.00
wet temperate forest (76) % (24) % (100)
(inclﬁding Grassland)
Total 2987 .56 4874 .44 7862.00
(38) * (62)* (100)

* Percentage of total area under the type

Crown density as defined by Forest Survey of India, is the main
criteria currently used for identifying degraded forests. At
present, the areas having crown dehsity 10-40% are considered
the study has found that,

determination of degradation status of forest solely based on

" as (open forest) degraded. However,

crown density will be misleading, particularly in the

conditions in EKerala. The followiﬁg tables

highlights this fact (Table 4, 5 & 6).

prevailing
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Table 4. Status of natural forest under different crown
density class.

Degradation status
Crown density f--=----ocmm oL
Degraded | Not degraded | Total
Low (10-40%) 1315.82 - 326.26 1642.08
Medium (40-70%) 2291.30 450.69 2781.588
High (Above 70%) 1267.32 2170.61 3437.93
Total | 4874.42 | 2987.56 | 7862.00
Nmmm e e e T /
Table 5. Percentage distribution of degraded natural
_ forests of Kerala under each crown density
_ clasgses.
[ e \
_ Degradation status
Crown density [-~=----mmoooom oL
Degraded | Not degraded | Total
Low (10-40%) 80.13 : 15.87 100
Medium (40-70%) 82.36 - 17.64 | 100
High (Above 70%) 36.86 63.14 100
Total | 62.00 | 38.00 | 100
Ao o o e L /

Table 6. Percentage distribution of natural forest over
three crown den81ty classes.

‘ Degradation status
Crown densSity J--=---mrmecm e

Degraded | Not degraded | Total
Low (10-40%) . 26.99 ~10.92 20.88
Medium (40-70%) 47.00 - 16.42 35.39
High (Above 70%) _ 25.99 . 72.65 43.73
Total | 100.00 | 100.00 | 100.00

R e e L TP /



The following table highlights the relationship between forest
degradation and proximity of forest areas to human habitation
(Table 7).

Table 7. Status of natural forest in relation to Proximity to
human habitation

S1.. Forest type ' Area of degraded forest in Km?
No .
Near human Away from Total
habitation human habi-
(<5 km) tation (=5 km)
1. Tropical wet evergreen/ 1194.08  377.08 - 1571.16
Semi evergreen forest (78) (22) * (100)
2. Tropical moist deciduous  2622.36 575.64 - 3188.00
forest (82)* {18) * (100)
3. Tropical dry deciduous 41.51 18.65 60.16
forest ' (69) * (31)* (100)
4. Montane subtropical/ ' 28.42 16.70 45,12
"~ wet temperate forest (63) * (37)* (100}
{including Grassland) : '
Total 3886.37  988.07 4874 .44
{79.7}* (20.3)* (100) -

* Percentage of total under this type

' The above tables (Table 3, 4, 5, 6 & 7) highlights the
following points which are very significant in the management
of degraded natural forests of Kerala.
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62% of the total natural fdréSts are degraded and require
treatment.

In natural forest areas of low crown density {(10-40%), oniy
- 80.13% are degraded. The rest of the area ére not degraded
and are of climax vegetation of that particular area. At
present all the forest having crown density 10-40% (open
forest) are considered as degraded.

82.36% of the natural forest of medium crown density (40-
70%), and 36.86% of high crown 'density {Above 70%) are

degraded.

Among the degraded forests 47% belongs to medium crown
density class (40-70%), 26.99% belongs to low crown-density
(10-40%) and 25.99% belongs to high crown density (>70%).

.'73.7% of the degraded natural forest lie in proximity to
human habitation (within 5 Km radius) and biotic pressure
induced by man is the major cause of degradation. So crucial
aspects in.the management of degraded forest lie in reducing
the biotic pressure.
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4.3. DETERMINANTS OF DEGRADATION OF FORESTS

4.3.1. INDICATORS OF DEGRADATION

The following were identified as major parameters of Fforest
degradation in the State. These parameters were seen to occur

individually or in combination in a degraded forest.

Table 8. Majof parameters determining forest degradation in

Kerala.
Category
Parameters Degraded Not Degraded
1. Proximity to habitation <5 km- >5 km
2. Continuity of forest patches Discontinuous Continuous
3. Forest patch size _ <100 ha >100 ha
4. Crown density | <0.4 >0.4
5. Formation of gulley High Low
6. Established seedlings ' - Low <40% High »40%
7. Established pole crop . Low <40% High >40%
8. Presence of indicator plant
species (this include Eupatorium, High Low _
Lantana, Tall grass (Lemon grass, {covering (covering
Citronella, Pennisetum panicum, more than less than:
Mikania micarantha) | 60% of the 40% of the
area) area)

These parameters are strong indicators of degradation of a
forest as discussed below:
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Proximity to'habitation: Most of the degraded forest were
found to occur in the fringes of human habitation. It was
chserved that almost_'79.7% of degraded forest occur in the
fringes.

Continuity of forest patches: The forest patches which are
isclated were found to be highly degraded due to human
" pressure. Discontinuity often results in lack of natural
regeneration as well as habitat suitability for wildlifé;

Patch size: Patch size was fdund to determine the
degradation status. Forest patches which are of smaller size
were found to have suffered from poor regeneration,
depletion in number o©f species. These patches were also
found to be less suitable for wildlife habitation.

Crown density: Crown density-in"combination with other
parameters were found to decide the degradation status in
most of the cases. Areas which are of less than 0.4 crown
density were degraded except in cases where such forests are
climax vegetation.

.- Formation of gulley: Gulley formation was another indicator
of degradation.'ln’;reas were soil erosion is a major
proplem there were large number_'of gullies. These were .
prevalent in areas adjoining river basins and steep slopes
of hill areas. '

Established seedlings: The regenefation status was found to
determine the sustainability of the forest. In some cases
although there was profuse 'regeneration, it was observed
that there was problems in the establishment of seedlings.
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Hence established seedlings was found to be a gocd indicator
of degradation. However, this vary considerably from forest
type to forest type. An area having less than 40% of the
normal number of established seedlings (>60 cm height)
expected in the respective type of forest can be considered
‘as degraded. .

7. Established pecle crop: In deciding the continued sustenance
of the forest, recruitment of seedlings and saplings to
higher size class is important though the number vary from
type to type. Forest with lesg than 40% of the normal
density o©f established pole crop (2 M height) for that
forest type can be considered as degraded.

8. Presence of dindicator plant species: Tﬁe following major
indicator species were found to be a good indicator of
degradation. The species are Eupatorium, Lantana, Tall grass
(Lemon grass, Citronella, Pennisetum panicum and Mikania
micaraﬁﬁha. In a locality where the presence of these
indicator species cover more than 60% of the ground cover
‘can be considered as degraded.

4.3.2. IDENTIFICATION KEY FOR DETERMINING DEGRADED FORESTS

The parameters for preparing the identificatioﬂ key was -chosen
from a large number of parameters (Proforma I - Appendix III).
The basic philcsophy adopted while preparing the identification
key was that it should be representative for different types of
forests in Kerala and at the same time simple enough s¢ that it
can be used by a Field Forester or Forest Guard who may not
- have much technical expertise.
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- Pig. 3. Key for determining degraded natural forests in Kerala
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4.4, CAUSES QF DEGRADATION

In the order of priorities, the following factors were found to

be responsible for degradation of forest in Kerala during the

last five decades.

1. Unregulated and illegal harvesting of forest produces by man
and cattle {timber, fuelwood, fodder, green wmanure, litter
and other nonwood forest produce) .

2. Over explDita‘tion/unscient“ifi—c--_expl@ivm&i.on_._@f FRSOULGCES .
{(Unscientific harvesting of bamboo, reeds, rattans,
medicinal plants and other non-wood forest produce}.

3 piversion of forest land for non forestry' purposes
(encroachmént, conversion of natural forest into plantations
and other land uses).

4. Damage due to harmful effects of management operations (such
ss Selection felling, Selective felling, Alignment of roads
"and Construction of dams). ' |

- 5. Fire

6. Invasion of weeds

7. Soil erosion

8. Poor regeneration
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Unregulated'and illegal harvesting of forest produces by man
and cattlie:

Considerable extent of area were effected due to unrequlated
and illegal harvesting of various forest resources {timber,
small wood, fuel wood, green manure, litter and other non-wood
forest produce} .,

Among the various factors, unregulated and illegal harvesting
of forest produces by man and his cattle were found to have
caused maximum damage. This include illicit felling of trees
for timber and small wdod, collection of fuel wood, fodder
through unsystematic over grazing, green manure through lopping
of branches, litter collection ‘through sweeping the forest
floor and unregulated and illegal collection of other different
non wood forest produces. Effect of illicit felling'was-more
prevalent in areas, part;cularly the vested forests, which were
under private ownership in the past. Though appeared to be of
minor coﬁcern, felling'of trees for small timber and fire wood
were found to occcur in large extent of area. The damage caused
due to cattle grazing was also substantial, though cattle
grazing'ﬁas not legally allowed in most of the forest areas in
the State. The graziers often put fire for promoting growth of
grass. Illegal coilection of rattan, bamboos'and reeds, ivory,
sandal and other non wood forest produces were alsc found to
- contribute degradation. These factors have resulted in
increased occurrence of fire, sgoil, érosion and poor
regeneration of many valuable species. '

Oover exploitation/unscientific exploitation of resocurces:
Under the disguise of permitted harvesting (by Forest
‘Department), there were -substantial 'overl

exploitation/unscientific exploitation of different forest

41



produce. This include timber, bamboo, reeds, rattan and
different other non-wood forest produce. Previously large
quantity of timber was extracted in the name of selection
felling without locking into the silvicultural requirement.
Even now, the timber extractions taking place in the name of
collection of dead and wind fallen trees are not as per
prescriptions. Unscientific logging practices followed have
caused damages not only to the residual crop but alsoc made the
land prone for soil erosion. Though there were clear guidelines
for harvesting of bamboos and reeds, these quidelines were not
followed properly. The extraction procedures were ' unscientific
leading to considerable amount of wastage and damage to the
residual crop. Often to facilitate easy extraction, labourers
set fire to the forest causing serious damage. This was also
the case with collection of rattang, medicinal plants and other
non-wood forest produce,

Diversion of forest land for non forestry purposes:

Substantlal forest area are found to be dlverted for non
forestry. purposes. Encroachment by settlers was one of the
'major item in this. While 1940's, 1950's and early 1960's. the
people were encouraged to clear forest, gsettle in the forest
" and raise agricultural crops ‘aimed at enhancing food
production. However, later on this has developed into a serious
humanitarian problem of containing large number of land hungry
pecple, who encroached into the forest  land causing serious
damage toc the forest. In the past, the government were forced
to regqularise these encroachments on humanitarian and political
grounds. In the suburbs of various river valley hydal projects,
the damage caused by the settlers, who came as labourers for
construction of dams was severe. These settlexrs often
indulge/become instrumental in the hands of miscreants involwved
in illegal activities. Another factor which lead to the damage
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of forest was unscientific large scale conversion of natural
forests into monoculture plantations. In the names of enhancing
productivity, economic value of the forest and supply of
industrial raw material to industries, large extent of good
‘natural forests were converted into plantations of teak,
eucalyptus and other species. The extent of pooreand failed
plantations seen today in the State is a standing testimony of
poor site selection and faulty managément practices adopted. As
these plantations were not of immediate use to the local people
who were living in the wvicinities of these forests, the
pressure on adjoining natural forests for their needs such as

fuel wood, fodder and other non-wood forest produce increased,
leading to degradation of thesé forests. -

Damage due to harmful effects of management operations:

Some of the managemént operations adopted in the past were also
found to have caused degradation of -the forest. The prevalent
practice of selection felling was found to cause more damage to

‘the forest than the benefit of the timber extracted as well as
the opening generated for subsequent regeneration and_growth“
of the forest, ultimately leading to the stoppage "of this
practice..This was also the case with clear felling. Similarly,
 faulty alignment of forest roads, particularly_those made by
contractors for timber extraction were found to have resulted

in extensive soil erosion in many areas.
Role of fire:

Fire was the next serious cause which has played a role i’
degrading the forest. Forest fire, apart from causing damage tcC .
the existing crop, very often wiped most of the regeneratior
and also exposed the forest areas for soil erosion. Occurrence
of fire in forest areas by and large are caused by miscreants
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or occurred by accident because of negligence of people
_entering in to the forest. Incidence of forest fire due to

natural forces was found to be insignificant in Kerala, -

indicating that the extent of forest fire seen today is the
effect of many other factors as mentioned above.

Invasion of weeds:

Invasion of weeds often occur as a result of degradation of
forest. It also leads to further degradation of the existing
forests. These weeds suppress regeneration of different species
and tree growth causing substantial degradation of forests.
Currently large chunk of forest areas were found to be invaded
by weeds such as Eupatorium, Lantana, tall grass and Mikanea.

The occcurrence of weeds such as Lantana, Eupatorium and tall

grass during summer act as fuel for forest fire. However,
invasion of weeds was found to be an effect of degradation of
forest rather than a cause, as the extent of area suffered
exclusively due Eo the cccurrence of weeds was only very
limited. In general, a healthy forests do not promote the
- growth of weeds.

Soil erosion:

Substantial forest area were found to be prone for serious soil
erosion. These includes river and stream banks and denuded
areas in steep slopes. Continucus fire, excessivé cattle
grazing and denudation of forest due to various other factors
mentioned above have all cﬁmulatively caused in increasing the
areas prone for soil erosion. However, even in this case, soil
erosion, in Kerala, by and large was found to be an effect of
degradation of forests rather than a cause, as the extent of
soil erosion in a good forest is substantially low.
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Poor regeneration:

As in the case of many other factors poor regeneration is not
only a cause for degradation but also the effect of degradation
of forest. However, on an overall assessment, as in the case of
fire, soil erosion and invasion of weeds, it was found that
poor regeneration potential of the site, as a cause for
degradation was confined only to a wvery small portion, though
poor -regeneration as an ultimate effect of degradation has
occurred in the whole degraded forests in the State. This was
evident from the Forest Working Plans, the opinions of the

Forest Officers attended the workshop and the data gathered
thrdugh field wvisits. Given adequate protection from other
causes of degradation, forest were found to recoupe very fast.
Some ©of the forest areas where these causes were properly
checked, &@s seen in Sanctuaries, National Parks and other well
managed locations provide typical examples to the regeneration
potential of the forests.

The extent of degraded forests affected by different factors
causing forest degradation are given in table 9. :
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Table 9. The extent of degraded fcrest affected by different
causes of degradation in Kerala (percentage to the
total degraded area in bracket).

Causes Extent per Km<
1. Unregulated and illegal harvesting 3575.46
of forest produces (73.35)
2. Fire | 3119.64
' (4.0}
3. Invasion of weeds 2973.41
: : (61.0)
4. Qver exploitation/unscientific 2729.69
exploitation of resources - {56.0)
5. Diversicn cof forest land for non 2242 .24
forestry purpcses {(including the _ © {46.0)
residual forest area affected)
6. Soil erosion - _ 1852.29
: {38.0}
7. Damage due to harmful effects of : 1364 .84
management operations : (28.0)
8. Poor regeneration : 731.17%
. ' (15.0)

* Poor regeneration as an effect of degradation occur in all
‘the degraded forests in Kerala. In this case, the extent
given is of those areas where regeneration is a cause of
degradation.

In this, occurrence of fire, invasion of weeds, soil erosion -

~and poor regeneration occur as a result of degradation due to
various other factors mentioned above and hence can be checked
substantlally by preventlng/mltlgatlng 1nc1dence of these

factors.
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4.5. EVALUATION OF COMPENSATORY AFFORESTATION

The total area in which Compensatory Afforestation was
implémented. was about 20278 ha. The total expenditure made
comes to Rs. 128.9 millicn. The extent of singie area tackled
varies from 4 ha. to 380 ha. The ' average expenditure incurred
during the last three years per ha. was Rs. 6357/-. The
expenditure made in individual locations as available from
Forest Department records Comes to Rs. $00/- per ha. to about
Rs. 30,000/- per’ha. The regeneration technigues used was
essentially planting though the different operations.carried'
out have helped in promoting natural regeneration. The number:
of species planted, as seen from records varies from two to
meore than twenty. |

The list of the plantations selected for the field survey is.
given in Appendix VI. Information on various aspects were
gathered using a proforma (Appendix IV) .

The Tables 10 to 14 give the results of the evalﬁation of -

Compensatory Afforestation scheme implemented in the five
Divisions studied. The major findings are discussed below.
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Table 10. Thiruvananthapuram Division

Sites covered
Total area covered
Forest type

Crown density

Standing crop

Species planted .

Spacing ' .

Survival . .

Spil and water conservation

.......

......

......

------

------

 Tectona grandis

6
177.4
Moist Deciduous
<0.4 #.:

Terminalia paniculate
Albizzia odoratissime
Dillenia pentagyna |
Pterocarpus marsupiun-
Careya arborea '
Bambusa bambos ;
Terminalia bellerica

Artocarpus hirsutus

-~

Emblica officinalis
Albizzia odoratissim:
Artocarpus hirsutus
Terminalia arjuna
Terminalia paniculat:.

Vateria indica

Swietenia macrophyll.
Dalbergia latifolia

Adenanthera pavonina

Not consistent
Average'TO percent
(Poor (40%) at one s -

Edavam I). 'y

Gulley plugging only



Table 11. Idukki Division

Site covered .. (Keerimudi)
Area T 200 ha.
Forest type ..., Evérgreen but at preser

dominated by moist deciduot
species over grassland (80

_ elevation)
Crown densicy ... .. 0.4 - 0.7
Standing crop = ...... Terminalia paniculata

Dillenia pentagyna
- Emblica officinalis
Macaranga peltata

 Pterocarpus marsupium

Species planted | ETIPII Terminalia paniculata
' | ' ' Artocarpus heterophyllus
Emblica officinalis
. Pterocarpus marsupium
Cassia fistula

Spacing . 2 x 2m
Survival ...... 80 percent’
Scoil and water conservation ....., Nil
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Table 12. Thrissur Division
Sites covered
Total area covered
Forest type

Crown density

Standing

Species planted

Spacing

Survival

......
------
------

......

......

......

------

50

501.50
Moist Deciduous
< 0.4

Terminalia paniculata
Terminalia tomentosa
Bridelia retusa

Albizzia odoratisima

- Xylia xylocarpa

Tectona grandis
Strychnos nux-vomica
Grewia tiliaefolia
Pterocarpus marsupium
Lagerstroemia microcarpa

- Bamhusa bamboos

Emblica officinalis
Artocarpus heterophyllus
Cassia.fiétula
Terminalia bellerica
Terminalia tomentosa
Terminalia arjuna
Tectona gfandis
Swietenia mahagony
Anacardium occidentale

\

| 2 X 2Zm

Average 70 percent except

one (60 percent due

excessive weed growth
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. Table 13. Kannur Division
Sitéé Covered ' e
Total area covered ... ...
Forest type B e

- Crbwn density E e .

Standing crop e

Species planted ... ..

Spacing- -~ ..

Survival L

Soil and water comservation ...... _

238.88
Moist Deciduous
0.4 - 0.7

Xylia xylocarpa
Terminalia tomentosa
Emblica officinalis

- Pterocarpus marsupium

Terminalia paniculata
Dillenia pentagyna
Lagerstroemia microcarpa
Swietenia mahagoney
Garcinia gummi-gutta
Terminalia bellirica
Hydnocarpus laurifolius
Ficus hispida

Gmelina arborea

Grewia tiliaefolia

Mangifera indica

Bridelia retusa
Acrocarpus fraxinifolius
Terminalia tomentosa

Casuarina equisetifolia
Butea monosperma

90 percent

Gulley plugging



- Table 14. Kasaragode
Sites covered
‘Total area

Forest type

Crown density

Standing crop

Species planted

......

------

52

11

1712 ha. ?
10-moist decidﬁoué
1 semievergreen
0.4 - 0.7

Terminalia tomentosa
Terminalia paniculata
Pterocarpus marsupium
Grewia tilliaefolia .
Xylia xylocarpa

Ficus sp.

Meliusa tomentosa
Artocarpus hirsutus
Emblica.officinalis
Mangifera indica o
Butea parviflora

Lagerstroemia reginae

Holigarna arnotiana

Adina cordifolia ' -
Cinnamomum malabathrum -
Syzigium cuminii

 Felicium decipiens

Ficus callosa

Hopea parviflora
Lagerstroemia microcarpa
Dillenia pentagyna

Terminalia tomentosa _
Terminalia bellirica e
Dendrocalamus strictus
Aérocarpus fraxinifolius
Emblica officinalis



Swietena micrqphyiléy
Tectona grandis |
Pteroca:pus marsupium
Grevellie robusta

- Gmelina arborea
Bambusa bambos

' Spacing S -2 x 2m (at ome site no
specific spacing)

Survival R Above 80 percent

Soil and water conservation ...... Gulley plugging
4 _5.1. BUITABILITY OF SITE OF THE PROGRAMME

The general ' feature of the sites were Compensatory
Afforestation was carried out were summarised in Table 15.
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Table 15. General features of sites tackled (pércent to

W <1 ;e A e W N

H B R B 2o
Umod W N R oo

16.

* %

* &k

*kk ok

area/sites)
Feature High \Médium Low
Soil depth* 9 60 31 )
Rockiness 13 57 30
Erosion proneness 12 48 39
Gulleys 26 74 -- i
| Crown densifyx** -- 56 44 .
No. of trees per/ha**x -- 52 48
Basal areagk**=* - 41 59 >
Natural regeneration 39 52 9
Weed invasion 43 48 9 &
Resource use i7 74
Grazing 40 60
Fire incidence 13 26 61
'Lopping | 22 ’ 78 —
Green manure collection 35 61
- Encroachment _ -- 9 91
Influence of settlements -- S 91
Soil depth ... High >60cm; Medium 30-60cm; Low <30cm
Crown density ... High <0.7; Medium 0.4-0.7; Low <0.4
No. of trees ha-l' .., High >1000; Medium 600-1000; Low <600
(above 10 cm gbh) @
Basal area ... High >50 m2/ha; Medium 25-50 m2_ha‘1;. -
Low <25m2 ha-1 S
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Soil depth

The depth of the soil cover was high in 9 percent, medium in 60
percent and 31 percent low. The sites in Kasaragode, Kannur and
Idukki have 50115 of medium depth while majority in Thrissur
and._Pathanamthltta- are shallow. Nearness to settlements and
less crown density are the reasons for low depth of soil.
Otherwise, the soil cover ‘and its gquality does not pose a

threat to the scheme.
Rockiness

Of the sites visited for evaluation, 13 percent had high
rockiness, 57 percent medium and 30 percent low rockiness. The
exposure by rocks is low in Kagaragode and Kannur, Medium to
high in Thrissur and Idukki and medium in Pathanamthitta and

Thiruvananthapuram.

Erosion proneness

High soil erosion proneness was observed in 3 percent, medium
in 48 percent and low in 39 percent of the sites. This was low
to medium in Kasaragode and Kannur and medium to high in
Thrissur, Idukki, Pathanamthitta and Thiruvananthapuram.

‘Gulleys

Most of the sites showed the presence of gulleys indicating
excessive and uncontrolled movement of water (74 percent

medium) .
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_Crdwn density:

Accordlng to -Crown density 56 .percent of the sites had crown
density between 0-4-0.7 and 44 low density of <0.4. This shows
that crown -density alone need not be an 1ndicatcr of
degradatlon although according to crown dengsity 56 Pper cent
 of sites belong to the class 0. 4—-0 7 gtand parameters (Numbex
of trees per ha.. basgal area and regeneratlon ‘status etc.)
indicated that these areas are degraded. For &d. in Palar RF of
Kagaragode the crown density was above 0.4 but the number of
stems and regeneratlon was very low. The same is the case

with Keerithodu site at Idukki.

Number of trees per ha.

This indicator showed that 52 percent of the sites had medium
number and 48 percent below normal. Higher number of trees were
present in Kasaragode and Kannur while the tree cover was Vvery

iow in other Divisions.
Rasal area

According to basal area 49 percent nad medium levels of basal

area while 51 percent had low. Ag in the case with the number

of trees per ha the basal area was high in Kasaragode and
 Rannur and low in other Divisions. It wag very poor in

Thiruvananthapuram gites.

Natural regeneration

Natural regeneration is an important indicator of degradation.
Natural regeneration Wwas high in 39 percent of the sites,
medium in 52 percent and low only 9 percent of the sites. Most
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of the sites in Kasaragode had high levels of regeneration
while it was low to medium in other divisions. Enhancement of
natural growth through other means avoiding planting can be a

success in selected sites.
Weed invasion

- Weed invasion, an 1mportant indicator of degradatiomn, was high
43 percent, medlum in 48 and low only 9 percent of the sites.
Low weed invasion was observed only at Kasaragode. Induction
of changes in the microclimate especially light and protection
from regular fire can help in reducing this menace.

Resource use

one of the factors of forest degradation ig resource use by
people. ‘Such an impact was high only in 9 percent of the
sites, medium in 17 percent and low in 74 percent of the sites
covered under the evaluation. Resource use Wwas high only in
Thiruvananthapurarm pDivision. In future, sites can be selected
on the basis of intensity of resource use SO that peoples’
part1c1pat10n and commitment to restoration can be utilised

effectively.
Grazing

The impact of grazing was medium 1n 40 percent and low in 60.
percent of the sites. The impact of grazing 1is most  felt. in
Thrissur - and Thiruvananthapuram.’ It was not high anywhere
indicating .pa the management of cattle by stall feeding rather -

than grazing in forests.

57



Fire incidence

Fire is ‘yet another factor for degradlng natural forests. Fire
incidence was found high in 13 percent, medium in 26 percent
and low in 61 percent of the sites. Fire plays @ crucial role
in the forest sustalnablllty mainly in Thrissur, Idukki and
Thiruvananthapuram. The maln reasons are settlement intensity
near the forests and also NTFP collection hablts of the local

people.
Lopping of trees/branches

This phenomenon was ‘medium in 22 percent and low in 78 percent
of the sites. Use cf forests for firewcod was high in Thrissur,
Idukki, and Thiruvananthapuram and low in Kasaragode and

Xannur.
Green manure collection

4 percent of the sites had high levels of green manure
collection 35 percent medium and é1 percent iow. The intensity
of . green manure collection did not have a. geographical pattern
and must be related to the nearness of gsettlements -and their

landuse needs.

- Bncroachment threat

The level of encroachment threat wags medium in g percent and
" low in 91 percent of the sites indicating the stabilization of

landuge in the State.
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Influence of settlements

The influence of settlements was low in most sites as they were
away from the sites and only necessary items are derived from
the forests for implementing the programme.

-Taklng into account all these characteristics and overall
suitability for the programme was assessed. This exercise
revealed that 65 percent of the sites were highly suitable
while 35 percent were more Or less suitable for lmplementlng

the programme.
4.5.2,'IMPLEMENT%TION

Species planted: On an average, about 20 different species
{Table 16} have been tried over the State. '

Table 16. Spec1es planted

1. Terminalia tomentosa 2. Sweitenia mahagony

3. Terminalia bellirica 4. Gmelia arboria

5. Dalberigia latifolia 6. Artocarpus hirsutus

7. Adenanthera pavonina 8. Artocarpus heterophyllus
9. Tectona grandis . 10. Albizzia odoratissima
11. Legerstroemia microcarpa 12. Acrocarpus fraxinifolius
13. Tamarindus indica 14. Bambusa bambos
15. Casuarina egquisetifolia 16. Grevelia robusta

17. Dendrocalamus strictus 18. Cassia fistula -

19. Pterocarpus marsupium 20. Grewia tiliifolia
21. Anacardium occidentale 22. Meliusa tomentosa
23, Dillenia pentagyna 24, Emblica officinalis.

' 25. Vateria indica



The speciés selection has been dictated by previous knowiedge,
seed availability and familiarity with the technology of
raising and'planting them. As most sites except one in
Ranipuram in Kanjangad and Keerimudi in Idukki were of the
Moist Deciduous forest type the species choice did not fail.
But in relation to evergreen forest rehabilitation, moIre

investigations are required to idemtify promising species and

‘their regeneration technology.

Soil and water comservation: only gulley plugging was done at
most sites. Staggered trenches, bunding and terracing were nb
attempted. For gulley plugging, by and large, iocally available
material were used. There is scope using vegetative methods to

reduce the cost.

plantation success: Over 80 percent of the'sites showed good
 growth of seedlings planted (1-2 years) . Except in Ranipuram
of Kanjangad and one plantation in Thrissur which was a failed
cashew site the growth of plants during the first two years is
good.. Continuous monitoring of the sites over a period of 5
years 1is required to truly assess the success of the programme;
More over, problems were observed in distinguishing plaﬁted/
naturally regenerated seedlings as proper recording was not

carried out with regard to the residual growth, spacing adopted

and planting design followed.

'Regeneration of other spegiés: The over all care accorded to
the sites improved the natural regeneration in 39 percent of
the gites. In 52 percent the impact was below average and in 9
percent of the sites there was no impact. These sites wére in
Kagaragode, Kannur and Idukki. Other areas recorded an
' increase in natural regeneratidn due to the activities carried

out under the programme.
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Weakne55 and threats

-BlO phy51cal threats: Fire, grazing and weed 1nva51on in

comblnatlon were the major threat which affected the programme
negatively in 44 percent of the sites. Weed invasion alone
hampered 26 percent of the sites. In five percent of the sites

failure can be attributed to wrong choice of species while in

another flve percent it was over head shade. The problem of
overhead shade can be avoided by avoiding plantlng in well

stocked sites.

In most of the sites except ‘parakkad in Koderimala of Kannur,
spacing was maintained at 2500 trees per ha uniformly. At this
site varying spacing was attempted on the basis of the stand
density of the trees already growing. This approach of avoiding
blanket regimes can be attempted at other sites in future.

The 1nformatlon gathered from various sources indicted that
there was no systematic assessment of causes of degradatlon and

'plannlng for appropriate strategies at site level before

embarking on plantlng activities. Algso there was no provision
for making local deviations required £from the scheme in the

'operatlons needed for effecting 1mprovement of degraded sites.

Social threats: In all sites the programme . wag operated as a

Departmental one. Local people were involved in the programme
only as labourers. The absence of real participation and well
defined rights over the penefits to be accrued in future is a
major negative feature. as local people have no stakes at

 present over the usufructs there interest in' the long-term

_sustalnablllty of the wealth being created is weak.
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Management

The following weaknesses were also ‘observed with regard to the
-implementatlon "and management of Compensatory Afforestation.

prioritisation of degraded sites: Correct information with

' regard to the extent of forest areas and ‘their degradation

status was not available at reserve/range/dlv151on/state
level at the tlme of implementation of the programme. It was
obgserved that there are con81derable variation in extent and
nature of forest of different forest reserves. Propér
surveying and demarcatlon of boundaries were not carried in
the past. The information available with different forest
department records were only assessment and there were
varlatlons in these estlmates By and 1arge, clagsification
of forest area based on crown density was chosen in planning
Compensatory Afforestation which was found to be highly
misieading. Consegquently there was some difficulty in
prioritising the areas taken wup for - Compensatory

Afforéstation.

Though it was mandatory in the scheme to prepare treatment
maps, a perusal of Forest Department records, revealed that
no proper map was prepared in most of the sites. This was
the case with plantation journals also. Though, preliminary
operations for planting were recommended one year before,
very often, it was. observed that site evaluation
particularly with regard to the actual causes of degradation
were not made adequately. This often iead to giving
preference for artificial regeneration based on planting
operations in many locations where emphasis on other

‘measures such as fire protection and attention to reduce

various biotic pressures would have been much more

efficient.
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3. As proper ‘treatment maps and journals recording various
operations carried out were not available, there were
difficulties with regard to monitoring the effectiveness of

different operations carried out.

4. The Forest Officers who have attended the Workshop, as well
as those consulted during different stages of the study were
unanimous in their opinion, that very often, operations
carried out in the field were tailored to suite the sample
estimate provided in the scheme rather than the requirement
of the site. Conseqguently it was not possible to attend to
important operatlons such as soil conservation, weed control
and motlvatlon and involvement of local people.

4.5.3. CONCLUSIONS

1. The compensatory afforestation programme'concentrated mainly
on afforestation with indigenous (need not be local)

species.

2., The sites'chqsen belong to degraded areas and are suitable

for such operation. Though, in record, the area to be chosen

were of crown density below 0.4 the Officers have deviated
from this norm and selected degraded sites belonging to

other crown density classes.

3. The species choice was restricted to a few moist deciduous

species and that too of timber use.

4, Only regular operations were carried out and most sites
were located predominantly away from settlements.
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. The planting programme is a succesgs as recorded in 80

percent of the aites. Differential spacing, Shade

' managemeﬁt, enhancement of natural regeneration through

other means were not attempted anywhere.
Peoples participation was conspicuously absent.

More attention for survey and demarcation of existing forest
arcas and assessment of degraded areas at regerve/range/
division levels can help in priortisation of areas taken up

for treatment.

Preparation and maintenance of journals cdntaining periodic
site evaluation reports (including those areas lying in the
influence one of the degraded forest patch), treatment plans
and maps, will help in pPTroper monitoring of afforestation

programme.

Operational flexibility is required in the implementation of

the programme as these reguirement vary considerably from

gsite to site.
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4 6 Constraints faced by the Forest Department'in improving

_ degraded forests

W_The followmng constraints were found to be faced by The
" Forest Department Officials in planning and implementation
of the activities related to improvement of degradedr
forests. They are clagssified broadly into three,

Technical, Financial and Socio-political.
" 4.6.1. Technical constraints:
(a) Lack of standardised procedure to identify degraded forests

ag indicated earlier, the criterian pased on crown density
to identify degraded forests in Kerala wag of limited use.
The varied forest types, their characteristics, different
causes of degradation and the changes they were forcing on
these'-forest types, were found to be quite diverse. A
tropical forest, as seen in Kerala, should have -the

following five basic characteristics viz:
1. Vertical composition of species-typical to the type

2. Horizontal composition of'species typical to the type

3. Satisfactory regeneration of the various species in

different stages.
4. A typical ground flora

5. A mature forest floor
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{b)

{c)

Slmple and appropriate method which at the same time, can
be universaly applied to the different types of forests,
taking into con81deratlon the integral components for

~1dent1fy1ng degraded forests was not available to the Field
- Forest Officers. This has often caused problems in deciding

the -extent of degraded forests and assessing the intensity
of degradatlon in different forest areas. This has

-adversely affected proper policy planning and their

effective 1mplementat10n.

Information on actual extent of area under degradation: In
spite of all the past efforts, the forests of Kerala are
not yet properly surveyed. The boundaries of the reserve/

" vested forest are not clearly available and still there is

iot of dispute. As a corollary to this, information with

~regard to the area under degradatlon is -also not available

which are very essential for planning and 1mplementat10n of

© improvement activities.

Lack of proper maps of appropriate scales showing the
location, nature and extent of degraded forests suitable

for policy planning, operational planning etc.

No standard. maps were available to the Forest Officers
which can clearly show the degraded forest, their extent,

. nature and the location. Such maps of 1:1 million and
1:2,50,000 scale are necessary foxr policy plannlng at state

level. 1:50,000 maps are required for planning at forest
divisions, 1:25,000 at forest range level and 1:5,000 to

1:2,000 at site levels for operational planning. Lack of

availability of these maps have been causing problems in
locating degraded forest areas for effective treatment,

'plannlng and implementation of improvement activities and

their proper evaluation and monitoring.
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(4}

(e}

‘Lack of infeormation with regard to the Ifactors causing
‘degradation and their impacts based on Seientific studies.

Information with regard to the actual causes of degradaticn
based on systematic assessmeﬁt was not available. As found
out_ in this study, these causes vary considerably ZIrom
place to placé; Lack of such information has often resulted
in poor presentation of the issues involved to the policy
planners and administrators. As discussed in the previocus
chapters the consequence of degradation of forest are far
reaching and its'impact on the sustanance of life system
alarming. Clear cut idea about the intensity of different
causes of degradation at different levels - site, forest
range, forest division, forest circle and the State is a
must for devising appropriate strategies required different
levels. This in turn are essential not only for efficient
utilisation of available funds for successfui_
implementation of improvement activities but also for
highiighting the seriousness of the problem to the
administrators and politicians who may not have . the

necessary technical background.

Lack of appropriate techniques to counter degradation based

on systematic Scientific studies

Informations were found to be lacking with regard to the
appropriate technigues  to be adopted to counter

‘degradation. Very often, the factors causing degradation

vary from place to place and hence require site specific
treatments. Lack of appropriate technigues required for
tackliing forest degradation - 8ilvicultural and Socio-
economic approaches - often resulted in wastage of
considerable amount of scarce resources. This was one of
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the main reason for not achieving the desired sSuccess in
most of the ambitious programms and schemes taken up by
Forest Department in the past in improving degraded
forests, typical’ examples Dbeing, mixed seeding,
neterogenous plantations and compensatory afforestation.

4.6.2. Financial ‘and Institutionmal constraints:
{a) Lack of funds

- Though degradation of forest is a matter of national
concern, the outlay for addressing this gigantic problem is
often meagre. For example, under the Compensatory
aAfforestation Scheme while the budget egstimated for
improvement of degraded forest in an area of about 57180
ha., 1is Rs. 1365.435 million, 8O far only Rg. 143.8
million was made available. The extent of area to be
tackled as per our findings is 487444 ha., which is almost
8.5 times than that is envisaged to be improved under
'Corﬁpen'satory Afforestation Scheme. If the same amount 1is
projected_ p'roportionally to the whole area, the total
requiremeht will come to 11640.33 million rupees. It should
.' be remembered that the total investment in the entire
forestry sector during the period £from '1985-94 is only
. 3416.041 million (KFD, 1994). To avoid further degradation
of forest, ecorestoration schemes have to be implemented

within the shortest period possible.
(b) Rigidity in fund utilisation
The operation connected with ecorestoration are seasonal

and the operating staff should be in a position to utilise
- the allocated funds during that period without any
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avoidable rest?ictions. The study has identified a numbex
of problems in this regard. The following table (Table "17)
on the allocation and expenditure made during 1980-354 under
differeﬁt‘plaﬁ'and non plan schemes in the forestfy gector
in Kerala will highlight the extent of limitations.

Table 17. Allotment and expenditure under
. different plan and non plan schemes during

' 1990-1994
Year Allotment Expenditure
(Rs. in lakhs) (Re. in lakhs)
1990-91 4501.68 3440.937
11991-92 4910.38 4383.063
1992-93 5668.27 6035.726
1993-94 6058.95 5864.486

--——-_...-_—-..._..--.——-—.---——.-.._..-...__.___...-——-__.._

The delay in sanction of estimates, existing schedule of
rates, letter of credit system for release of funds
prevalent etc., were the major bottleneck for timely
utilisation of funds. These problems are discussed briefly.

To execute the operation egtimate ganction is a pre-
requisite. The delegated powers, especially at divisicnal
level require an upward revision. The nature of work
actually required for ecorestoration may vary for different
situation and the officers were of the view that there
should be sufficient freedom at divisional level to take
independent decision in this regard. probably the superior
officers can issue appropriate ‘gquidelines in using such

powers.
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{¢)

(d)

‘The existing schedule of rates reguires modification taking

intofconsideration the variations of the task involved as
well as the site specific issues involved. The officers

were of the view that there should be sufficient

flexibility in schedule of rate with appropriate control

measures in to tackle this problem.

Lack of_infrastructure

The problem'of lack of infrastructure was also raised by
many officers as one of the constraint. This may regquire

attention at the appropriate levels.

Lack of functional freedom (including transfer of officers

and staff)

Improvement of degraded forests require thorough knowledge
of local issues such as gite conditions and the people
involved. Frequent transfer officers involved often deprive
this knowledge. The officers were py and large unanimous
that there should be gufficient functional £reedom and a

rransfer policy taking 1into consideration the demands of

(e)

the job.

Lack of adequate incentive and motivatidn to the staff on

duty

The degradation of forest involve considerable amount of
efforts on the part ‘of officers not only on technical

‘agpects of afforestation but also on the art of tackling

the social issues. only a highly motivated staff can tackle

_this problem. Appropriate incentive and other measures to

motivate_the_staffrare required for this purpose.
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(f) Training to the staff

The Forest Department staff particularly those involved at
the operational level in improving degraded forest need to
- be trained on various aspects of the problem involved. This
include technical aspects such as regeneration methods and
soil and water conservation as well as extension methods of

'intefactiﬁg with local people.
(g) Information system

There is scarcity of timely availability of information at
various levels of Forest Department officials with regard
to different issues connected with the tackling of forest
degradatlon Consistant efforts are needed to generate and
dlstrlbute the necessary information on the basis of need
at appreprlate time. The officers attended the Workshops
highlighted the difficulties paused in this regard.

4.6.3. Socio-political constraints
(a) Lack of communication with local people

At present, the participation and involvement of local
'~ people in the protection and management of forests is guite
low. There is lot of communication gap exist between local
officers and the people. The officers attended the
Workshops highlighted the difficulties ariging out of the

situation.

71



(b} Interference of politicians

(el

The forest officers attended the workshops raised the
problem of interference of local politicians in day to day

sctivities as one of the constraints. An appropriate
gtrategy may be thought of to prevent harmful interference.

Lack of coopération from local public

This was also raised as oOne of the constraints. Creating
awareness, developing appropriate stake holder relationship
at local level is required to tackle thig issue.
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4.7. Strategies for improving degraded forests and cost

estimates

4.7.1. Strategies

The prob;ems facing the Forest Department are summarised in nut

shell to guggest the strategies identified.

1.

Protection from iliegal harvesting/removal of different

forest resources:

At present, an extent of 3575 Xm2 (73%) of the degraded

forest are effected by this problem. Also, an extent of 2242
Km2 {46%) suffers from biotic pressure resuiting out of the
diversion of natural forest for other purposes made in the
past. About 80% of the degraded forest lie in proximity to

human habitation (with in 5 Km. distance). Ensuring

protection from removal of forest produce through illegal

activities is omne of the important requirement to

prevent/mitigate forest degradation. An appropriate strategy

'is required in this regard.
- Fire protection:

About 3120 Km2 (64%) of forest area are effected by forest

fire and considerable amount of forest loss. It is necessary
to adopt appropriate strategy to prevent forest fire.

Control of weeds:

About 2973 Km2 (61%) of the degraded forest is invaded by

‘weeds. This is effecting regeneration and growth of useful

species. Mechanisms to eradicate this menace is necessary.
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4,

Regulated harvesting of non-wood forest produce:

At present, 2730 Km2 (56%) suffers from unscientific/over

exploitation of resources, particularly non timber resources
such as bamboo, reeds, rattan and different plants of

medicinal value. Often, harvesting procedures adopted cause

seriocus damage to the existing crops resulting in heavy loss
of wealth. Over grazing also cause a serious problem.
Appropriate measures are required to control this.

Soil and moisture retension:

Soil erosion and moisture depletion is one of the major
problem in degraded forests. There is an extent of 1852 Km2
{38%) which requires soil and water conservation measures.

The impact of soil erosion is wide ranging.
Improved utilisation of available forest resources:
Shortage of resource supply has often lead to over

exploitation of existing resources. This 'is the case with
most of the timber and non timber forest produce exist in

‘Rerala. However, one can seen that there- is considerable

amount of wastage in the use of these resources. According
to a study, wastage of timber during harvesting, processing
and utilisation comes to about 30%. This was the case with
various non timber produce also. Hence, measures for
improved utilisation of available resources assumes

significance.

‘Improvement of productivity of the forest:

Almost all the degraded forest in the State are effected by
poor regeneration. Strategies to control this are essential
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for improvement. Alsoc it is necessary to upgrade the guality
of degraded forest to help the forest to provide its various
functions, There is alsc a need to generate substantial
amount of resources in the degraded forests near

" habitations, to meet the reguirements of the local people.

With the increased aspirations of the people, there is wore
demand for better economic, ecological and social benefits from
the forest. With the continued depletion ¢f forest, the'demand
"on the existing resource has become more and more. An

appropriate strategy to cope with this situation is required.

- However, an analysis made from sample data gathered from
different sources revealed that only 5% of the total degraded
forest require high\intensity treatment. 10% requires moderate
treatments and rest of the 85% of the area requires general

protection measures invelving low intensity treatments.

The following broad technical, institutional and socio-economic
measures were identified during the study -for improving:

degraded forests.

Technical measures:

1. Promotion of regeneration through artificial means:
Here, the }min emphasis is for planting. This is required
to be adopted in areas where regeneration is essentially a
cause of degradation. It is alsc required in areas where
regeneration by natural means take more time. As substantial
areas are under poor regeneration due to Various reasons
~which requires more time for control, artificial
regeneration assumes significance. Artificial regeneration
is also required for the upgradation of the forest to meet
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the new chailenge imposed by scarcity of the zresource and

increasing aspiration of the people.

Generation of alternative resources in buffer zones through
approprlate 1nterface forestry and agroforestry activities:

To augment ‘the resource shortage there is a need for

generation of alternative resources in human habitations

lying in close proximity to forest areas. This has to go
simultaneously with the improvement activities with in the

forest areas.

. Regulated harvesting of existing forest resources:

To ensure eff1c1ent utlllsatlon of existing resources it

 should be ensured that the harvest procedure followed in all-
timber as well as non timber resources should not adversely

affect the existing crop. On the contrary it should help in
improving the quality of existing forests.

Efficient use of available forest resources to produce value
added products so as to generate income and employment to

the people.

Institutional measures:

1.

Survey and mapping:

This include survey and demarcation of existing reserve
forests, consolidation of forest boundaries, preparation of
maps in appropriate " gcale, suitable for operational

planning.
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L 2.

Decentralisation of administrative machinery:

Decentrallsatlon of admlnlstrative machinery of the Forest
Department to provide functlonal autonomy and freedom at
different levels for speedy 1mplementatlon of varlous
strategles for 1mprovement of degraded forests

infrastructure development and modernisation:

Infrastructure development and modernisation in the forestry
sector to enable efficient implementation of various
activities to remove the causes of degradation and to
promote various strategies to improve the degraded forests.

The study has found that at present, the motivation of the
staff partlcularly at the Rangers ijevel and below is not
adequate enough to take up n5551ve operatlons for improving
degraded forests. To boost the morale of- the gstaff the adoption

of

(a)

(b)

(@)
(d)

{e)

following measures is recommended.

Better service conditions to the staff.

petter residential facilities for staff living in the

remote areas. : ' -

Allowances for the staff workin% in remote areas to
provide quality education to the chlldren

Judicious transfer policies taking into consideration the

needs of the job.

Rewards for doing good job and punishment for dereliction

of responsibilities.
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4.

Training:

To take up appropriate strategies for improving degraded
forests, it will be useful to provide the departmental staff

craining on areas such as forest extension, improved

regeneration technigues and soil and water conservation

works.

protection:

Enforcement of measures LO prevent jllegal activities.

Socio-economic:

i Most of the degraded forest areas 1ie in the fringes of human
habitations and the major reason for forest degradation is the

increased pressure on the scarce resources. success of

activities for improving degraded forest in these areas depends
largely on hovw best these measures can reduce the presgsure On
the resources - 1and and forest - from these local peopie.

Hence, involvement of local people is a must in such cases.
However, a study of the past management efforts of the forest
department reveal that adeguate attention is yet to be paid in

this direction.  The local people can pe involved in the

following areas.

(1) Protection of forest from biotic pressures - fire, grazing,

illicit harvesting, encroachment etc.

(2) Sustainable management of existing forest resources through

judicious harvesting practices.

(3) Generation of alternate rescurces in the land occupied by

the people.
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(4) Reduction in consumption of existing forest resources

through adoption of consumption alternatives.

(8) Promotion of private initiacive in the form of capital and

labour for sustailnable use of available resources.

(7) Judicious implementation of a combination .of different
‘strategies taking into consideration the overall cost and

-benefits involved.

This is expected to help .in not only in diverting the people
involved in illegal activities but also in reducing the
operational cost involved in  improvement measures
substantially._MOre over, in the long run it will also help in
developiﬁg proper stake holder relationship in the forest for
their continued support of gustainable management of these

forests.

To get adequate support and involvement from the local pecple,
congiderable amount of effort is necesgsary to create awareness
and goodwill. No readymade approach is available in this regard

and considerable amount of experimentation'based on trial and

error is required.

An evaluation of Compensatory Afforestation as well as other
Schemes of Kerala Forest Department has revealed some

weaknesses in the existing system. They are,

1. The degraded forests in Kerala lying in different Zonas,

namely, {(a) those in close proximity to .human habltation,
(b) those lying in National Parks, Sanctuaries and other
protected Areas and (c) those. in other natural forests, are
tackled by different wing of the Department, vizf Social

. Forestry wing through different Social Forestry Programme,
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_ﬂildlife wing through different habitat improvement

activities and Territorial wing of the Department through
regﬁlar protection and management measures. Because of.thé
interlinkage which exist in the causes of degradation, to
ensﬁfe effectiveness, greater coordination _between,the

@ifferent wings of the Forest Department will be helpful in
‘the successful implemeﬂtation of these programmes.

As most of the degraded forest lie in close proximity .to

human habitation, improvement of degraded forest has to be

taken up with the involvement and support of local people.

There ig a necessity to generate alternative resources in

the buffer =zones, especially through agro-forestry

activities and there 1s also need for adoption of

consumption alternatives. To- achieve this, close
coordination between Forest Department with its other sister
departments of Government of kerala such as Rural
Development Department, Agriculture Department, and Tribal
Welfare Department is required. They may also have to work

in unison with local bodies.

By and large, 8O far, the activities for improvement of

degraded forest were confined to planting and very often the
normal functions of protection of the area and promotion of
natural regeneration tend to get neglected. In many cases
sufficient allocation of funds were not made for these
purposes. Attention in this regard will Dbe helpful in

‘Leducing the cost - involved in improvement of degraded

forest.

The past efforts for improvement of degraded forests reveal
that in most cases, post planting care is neglected. TO

avoid failure it is essential to pay attention for continued
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"improvement activities in the areas where treatment

'operatione have been initiated.

. Most: often improvement activities start with planting.
" Adequate time is not available for act1v1t1es such as

prioritleatlon of areas to be taken up for dimprovement,
survey and demarcation, site evaluation, preparation of
treatment plans, preliminary soil and water conservation and
creation of awareness among local public to get their
support, which are very vital for successful 1mplementat10n
of the programme It was felt that planting and other
associated operations be carried out only after attending
these  preliminary task With these objective, it is -

- suggested that the field planting be carried out in the

third year after maklng necessary preparation. In addition,

the areas planted requires protection and maintenance on a - ;:
continuous basis so as to prevent the operation of different . .

causative factors.

The treatment of degraded forests has to be carried out in a
phased manner. However, to avoid further degradation of the
remaining areas there is need for some preventlve measures.
Adegquate measures for this 1nc1ud1ng necessary budget

allocation is required for thig purpose.

The existing technical know ‘how to carry out the different

rask menticned above are Very limited. Lot of research
efforts are required to generate thig. Often, this has to be:
carried out through trial and error methods.

4.7.2. Cost estimates for improving degraded forests

Bagsed on the sample data gathered it was found that out of the
total area of degraded forest only 5% requires high intensity
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operations[‘lo% reguires moderate intensity Operations_and the

rest of the area (85%) require low intensity operations.

The estimate of cost required for improving degraded forests is
‘given in table 18 and table 18. Taking into consideration the

cost escalation aﬁd the fliuctuations that might occur, in
consultation with the rorest Department, a 10% annual
escalation in cost 1is provided. As suggested during the
discussion the cost estimate is prepared for a period of ten
years. However, cost fox Establishment, other Infrastructure
development and Research are not included in rhis estimate. For
~ casual labour a market rate of Rs. 100/- ig provided in the

budget.

Table 18. Average Cost estimate per na. for improving degraded .

forests
vens " aign imtemsity rodiom intemsity | Low intemsity
operat1ons _ operations - operations
T Jeeo.00 100000 3,000.00
2 .~ 6,700.00 6,600.00 3,250.00
3 14,800.00 : 9,900.00 3,550.00
4 ©10,000.00 | I?,SOO.OO 3,800.00
5 10,500.00 8,300.00 3,900.00
6 7,500.00 - §,900.00 | 4,100.00
7 7,500.00 7,200.00 4,700.00
8 7,500.00 5,000.00 4,400.00
9 8,000.00 . 4,200.00 4,200.00
10 4,900.00 4,500.00 4,450.00
Total ss.200.00 e7.500.00 39,350.00



‘Table 19. Overall costs for improving degraded forests 1in
Kerala for ten years '

Category Area in ha. Per ha. cost Total
ngh intensity 24,375 85,200.00 . 207,67,50,000
operations_.' :
. Medium intemsity 48,750 67,500.00 329, 06,25, 000
. operations S _
‘Low intensity 4,14,375 39,350.00 . 1630,56,56,250
operations
Total 4,87,500 44,457.50 2167,30,31,250

Grand total for 10 years -
(exclusmve of 1nfra structure requirement) Rs. 2167,30,31,250
(21673.03 mllllon)

Taking into consideration the need for reducing the biotic
pressure, to Carry out various measures related €O this an
amount of Rs. 5000/- per ha. over a perlod of ten years is ear
marked as credibility fund which may be considered as the
opportunlty cost given to the local people. Provision for
watcher-cum-extension worker for every 25 ha of degraded area
is also prov1ded for the entire 10 year pericd. The total
outlay for this comes to Rs. 21673.03 million for the
improvement of deg&aded forests in the State.
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4.8. Monitoring System for improving degraded forests

For Yyears, the future of rhe world's forest has been & maior
concern amonghscientists and foresters, put has of iate become
a:matter of public CONCETrIl. The important 1gsues of concern
related to tropical forest have been reduction in forest area
and quality, environmental degradation of forest areas, loss of
biodiveréity, loss of cultural aspect and knowledge, 1oss of
1ivelihood and climate change. More and more people realise
that there 18 & need for sustainable Forest Management {SFM) -
The task of 2 gystem tO evaluate sustainability of forest

management will therefore be tO assess the'following two

conditions:

1. Bcosystem integrity is maintained or enhanced .
5. Well-being of the people is maintained_or'enhanced.

. The perspective

The forest mwanagers relies ©n afforestation as & gource of
enhancing wood production while other interest groups demand on
the sustainability of different functions of the forest
ecosystem. 1In the changed ascenario, . the goais of sustainable
forest management including afforestation programmes are most

likely to include the following:

*+ to ensure a nen declining trend in wood production
+ to ensure that the quality of soil, water and vegetation are

maintained or enhanced.

* fo promote appropriate env1ronmenta1, social and economic

benefits to the community .

Progress towards these goals are measurable. ToO achieve these
goals all parties in the programme should be accountable
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1

Lhrouqh shared values and r“QLla;lOHS In many cass

. defined self réegulations may be most aDDrODllat°

Forast managers face two kinds of pressures. The first is to
conv1nce the public that the managemantc has addressed all
values in the forest. These would include biodiversity
'conservation,.climatic and hydrological regqulations, economic
viability and community benefits. The second is to ensuré with
in.a reglonal planning exercise that production forests,

;_protected areas, plantatlons and private lands contribute

towards some agreed goals.

Hence the key expectations from the indicators selected for

monitoring the forestry programme are that they:

* are meaningful to the public, i.e. that let us tell the story
of what we are doing in an understandable way.

* address all key issues, including ecological, environmental
and socio-economic in a balanced way.

£+ puild a common vision and approach across tenures and forest

Lypes.
The monitoring plan:

The monitoring plan prepared for the scheme takes into
consideration the paradlgm shift experienced at present in
the management of natural resources, especially forests. The
scheme (Table 20) ig built in such a way that one c<an
identify the items, indicators, methods, where, wheh, who,
and why this task should be carried out. The major items
include identifying site suitability, monitoring the physical
implementation:of the programme, impact of the programme on
1. ecosystem and 2. communities. The plan is self explanatoxy
and needs fine tuning at the level of forest management units
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‘(field). The individual schedules prepared IoT units may
contain indicators and appropriate for the scale of

operation. ‘Thus the monitoring plan provides & broad

framework on the pasis of which
rested and implemented.

specific plans can be

construcced,

PS: We have learned the hard way that trying toO undertake

forestry in isola
invariably pays the wrong kind of dividends.

8&

+ion with stakeholders and communities:

“a
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5.0. CONCLUSIONS

1. The total_degraded natural forest in Kerala comes to 4874.44
Km2 (62% of natural forest).

2. About 80% (3886.37 Km2) of the degraded forest lie in
proximity to human habitation (within 5 Km radius).

3. Crown density cannot be considered as a sole criteria for
idéntifying.degraded forest in Kerala.

4. An identification key, based on parameters such as nunber of
established seedling, pole crop and extent of weed growth is
found suitable for classifying'forests into degraded and
non-degraded.

5. Peoples' participation in planning, management and use. of
the éystem has to be developed for efficient of Compensatory

Afforestation. This alone can provide sustainability to the
programme. The crucial element of participation of local . '

communities was absent in the present programme.

6. For rehabilitation of degraded forest, more emphasis need to
be given for methods .like enhancement of regeneration, fire
protection and grazingl regulation. Also efforts are
necessary to reduce biotic pressures. This can be done only
by developing a stakeholder relationship.

7. Total cost estimate for improvement of degraded forests for o

a period of ten years comes to Rs. 21673 million.
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Appendix I

CONSULTANCY FOR SURVEY AND ESTABLISHMENT OF MONITORING
SYSTEM FOR DEGRADED FORESTS IN KERALA - TOR

Tobjecti?es:

2

To assess the extent and nature of degraded forests, design
and undertake base line surveys to arrive at a global
estimate of degraded forests in Kerala and design a
monitoring system for the Compensatory Afforestation Scheme

currently implemented by K¥D,
Responsibilities:

1. Desigﬁ and undertake a baseline survey of degraded -
forests. '

2. Classify degraded forests in terms of stand parameters
relevant to the growth dynamics in Kerala conditions
instead of crown density alone. _

3. Prepare detailed maps based on classification and location
of degraded forests.

4. Analyse the determinants of degradation of forests by
applying sampling methods.

5. Agsess causes for degradation of forests and suggest
strategies to improve the forests. '

6. Evaluate the Scheme for Compensatory Afforestation and
design appropriate'monitoring system applying sample
methods to assess the impact of the scheme including,

physical and cost aspects.



MEthodology:

Detailed survey with inventory of forest areas, interaction

with local peopile, dlSCUSSlOHS with XFD and other stake

holders. Compilation and systematlsablon of available cost

data.
Cutput:

Prepare a report and detailed map presenting the status of
degraded Iforests, develop a monitoring system for asse951ng
the impact of Compensatory Afforestation Scheme.

Duration:

¢ monthe starting from January 1996 to 2nd half of 1996.

Consultancy:

Local consultant/Research Institute

ii
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Appendix II

Survey and Establishment of a Monitoring System for
o Degraded Forests in Kéralé
Guide lines and proformae for gathering base line data from
sample locations for field survey

Inventory method:

Identify degraded forest areas in each forest divisions -
from map and through local enquiry. Indicate in the map
the presence of degraded forests, if any, not included in

‘low crown density areas (that is 0.4 or 0.4-0.7).

Claggify the forests into classes based on degree of
degradation not degraded, slightly degraded, wmoderately
degraded and highly degraded.

. Divide them further into (a) altitude zones, (below 500,
500-1000,.above 1000m} (b) major forest types, (Evergreen
/ Semi evergreen / Moist deciduous / Dry deciducus /
Subtropical hill forest / Montane temperate forest /
Grassland / Plantations). Further stratify the forests
into wvalleys, middle of slope and top of hills and also
based "on proximity to human habitations (Close /

Moderately close / Interior)



I

Number of sample location to be covered. Take samples in

such a way so that on an average for every 1000 ha. of
forest belonging to one class there will be at least 1
sample. Also, in each class there will be at least 3
samples 1in the whole of Kerala. One patch of forests

indicated in the map ig the sampling unit.

To save time data can be_collected'based on visual
observation. However maximum care need to be taken to
avoid subjectivity and personal bias. One sample locatiqh
represent the whole forest patch in that area. {The

estimated time required to gather data from one sample

location is approximately 10 minutes).
Mark the sample locations in the map.
Collect data on sample locationg using profbrma I.

procedure for Computation of average stocking per ha.
of the forest patch samples: '

Chooge an area representing the forest selected for

gampling.

Take a circular plot of 10 M radius and collect data
through actual counting. Ten, one metre steps can be used
as radius for laying the circular plots.

For conversion_into ha. the data obtained can be
multiplied by a factor 100/3 {(approximate) .

qufficient number of plots in a sample patch can be made

to get average information for a patches.

ii
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5. Examine whether the estimation made through visual

cbservation tally with counting.
III Procedure for field check:

Tick mark each vegetation types personally checked in the
field. After completing the field check in a division based
on local enguiry and perscnal observation, tabulate rangs
wise details of extend (area) of degraded forests in the
given proforma (Proforma II). Also provide details regarding
- persons/agencies consulted and the problem encountered,

IV Considerations while selecting sample locations:

It will be useful if we select sample locations having unique

characteristics.

Vv _ Clues for collecting information on Division and Range

boundaries:

In most of the cases, the boundaries are. rqads, rivers,
ridges or other natural features. In cases where boundaries
are artificial it may be specified in the Proforma II and the

map .
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Survey and establishment of a Monitoring System

for Deqraded Forests in Kerala

(PROFORMA FOR GATHERING BASE LINE DATA FROM SAMPLE LOCATIONS)

1.
2.

3.

10.

11.

(Proforma 1)

. Name of Division

Name ©f Range:

Name of Forest Station/Section (if known) :
Name of Location (Name of reserve):

Lat./Long. (approx}

(Also indicate in map)

Toposheet Number in which the sample location is located:

Serial Number of the location:
{as indicated for each toposhest)

Area of the sampled patch:

Below 5 ha / 5-10 ha / 10-15 ha / 15-25 ha / 25-30 ha /

- 50-100 ha / Above 100 ha _

Degradation status:

‘Heavy / Moderate / Not degraded

Proximity to habitations:
Close / Moderately close / Interior

Vegetation/Forest type:

Evergreen / Semi evergreen / Moist deciduous / Dry

deciduous / Scrub / Subtropical hill foresc / Montane

temperate forests / Grassland / Plantations

species / Others (specify)

Altitude:
Below 500 M / 500-1000 M / Above 1000 M

iv

(specify

.j,‘} .



12.

13.

15.

16.

17.

18.

i9.
20,
21.

22.

configuration:

valiey./ Middle of'slope / Top of hill

Slope:

Level /. Moderate / Steep / Very steep / Precipitous

. Aspect:

South / South west / West / West north / North / North

' east / Bast / East south

Closeness to roads.

Below 100M / 100-500M / 500-1000M / 1000M-5KM-/ Above 5KM

Closeness to water course:

Below 100M / 100-200M / 200-500M / 500M-1KM / 1KM-5KM /
Above 5KM '

Number of dfy monthsg:

Below 2 months / 2-4 months / 4- 6 months / 6-9 months /
Abhove 9 months

Rainfall:

‘Low (Below 200cm) /- Medium (200-400cm)} / High {Above

400cm)

Maximum height of Top canopy Lrees:

Below 10 M / 10-20 M / 20-30 M / Above 30 M
Numbgr of strata presént:

Cne / Tﬁo / Three / Four

Cancpy density (Based on ground observation):
0-40% / 40-70% / 70-100%

Number of trees per ha. having height:

(a) Greater than 2M (inclusive of those greater than 10 M):

Relow 500 / 501-1000 / 1001-1500 / 1501-2000 / Above
2000



23.

24.

(3)
(4)

(5)

(p) Greater than 10M (inclusive of those

and 30M):

Below 200 / 201-400 / 401-600 / 601-800

Above 1000

(c) Greater than 20M (inclusive of those greater than 30M):

(d) Greater than 30 M:

Below 50 / 51-100 / 101-200 / Above 200

pelow 25 / 26-50 / 51-100 / Above 100

Major tree species present

abundance (Local name Or Botanical name)

(1)
{2)
(3)
{4}
(5)
(6)
(7)
(8)
(9)
(10)

graater than 20M

/ 801-1000 /

in descending order of

Major plant indicators present and unigue to the forest
1ocations (Trees, Shrubs, Herbs, Climbers and Other types)

please indicate the Presence DY “p!
based on order of importance (R}

Fupatorium (Communist pacha)
(Shrub)

Lantana {Kongini)
{Shrub}

Trema orientalis (Amathali)
(Small tree)

Tall grass (Lemon grass/Citronella)

Fmblica officinalis (Nelli)
(Tree)

Dillenia pentagyna (Kodapunna}
(Tree) '

vi

and Rank those present

- P

/--=-\
L
\----/
/===-\
o
\=---/
/--=-\
]
\-=--/
o
\----/
/-==-\
|
\----/
/-==-\
L
\-=-~/

R
/-=--\
1 l
\---=/
/-===\
| |
\---=/
J=--=\
l l
\----/
/---=\
| i
\----/
J====\
| |
\N-=~-~/
J==-=\
| i
\-ff"/



(7) Careya arborea {(Pezhu) _ | | | |

(Tree) \----/ \~-=-~/

. . - _ /====\ /====\

(8) Macaranga sp. (Vatta) : : | | | A
(Tree) ' N Ep— \----/

' /=---\ /====\

(9) Ochlandra travancorica {(Eeta, Reed) { } { }
T ' /=-==\ /====\
(10) Wrightia tinctoria (Thondappala, | | | |
Kamblppala) (Small tree) \--=-=/ \----/

' _ [=---\ [=m==\

(11) Anogeissus latifolia (Mazhukanjiram) | | | |
{(Tree) ---=/ \===~/

. _ : /==--\ /====\
(12) Bambusa arundinaceae (Mula) _ | | | |
' \-~-~/ \----/

. : ' /====\ /===-\
(13) Mikania micrantha {(Mikania) . [ | l
(Climber) N\----/ \----/

S /-=--\ [==--\

(14) Helecteris isora (Idampiri) | l | l
{(Shrub) \-=---/ \wwwe/

: g _ ' /----\ [====\
(15) Parthenium hysterophorus (Parthinium) | | |
(Shrub) | \--==-/ \----/

' /====\ /====-\

{16) Cassia fistula {Konna) _ | | | |
(Tree) - \==---/ ===/

_ /===-\ /====\

(17} Sterculia sp. ' | | | |
(Tree) \----/ A\----/
[====\ [====\

(18) Any other plant indicators present: | | l |
(Thls can include bamboo and reed \----/ \-——-/
species not included 1n the lists, canes oxr other species of

local importance).

vii



26.

27,

(1)

(2)
(3)

(4)

28.

Health status of trees: (Poor / Moderately good / Goed)
({Incidence of nollowness/decay, Bark, Exposed root etc.)

Animal species unigque to the forest patch sampled (This
can include large mammals, small mammals, arboreals,
pirds, reptiles, amphibians, fighes, insects): Local /
zoological names -

(1)-

(2)

{3)

(4)

(5)

(6)

(7)

(8)

(9)
(10)

Soil status:

Soil fertility:

(a) Presence of Organic matter (humus) :

Low / Medium / High
(b) Soil fertility status:
Low / Medium / High

Soil depth:

shallow / Medium / Deep

Soil erosion status:

High / Moderate / Not significant
Exposed rock % per ha:

Below 25% / 25-50% / 50-75% / 75-100%

Regeneration status: - (This should be assessed in terms of
number and diversity of plants above height)

Poor / Moderate / Good / Very good

viil
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I

For each causes of degradation based on their degree of

intensity indicate their rating as Not significant (N),
Low (L), Medium (M) and High (H). Also in column R mark
the number corresponding to the ranks (say 1,2,3,......)
provided based on the relative order of occurrence of
different causes. o - -
e I R
(1) Poor regeneration ' f-___? /____T
_ ]
s Voo \-e--/
(2) Lack of normality cf forest J--==\ /-=--\
(irregular age gradaticn) _ | | | |
: \--==/ \=---/
’ [===-\ /=---\
(3) Fire | | | |
' \----/ \---~/
: /====\ /===-\
{4) Cattle grazing : _ | | | |
: ' \----/ \-=--/
' /===-\ /===-\
(5) Soil erosion | | : | |
\----/ \---=/
_ /==--\ /====\
{6) Fuel wood collection . | i | |
\-=--/ \----/
_ _ [==--\ /====\
(7) Due to damages while MFP ] | | |
collection _ \=--=/ \—wmn/
(8) Unregulated harvesting (unrestricted/----\ J====\
collection of reed/bamboo etc.) | | ' ] L.
---=/ N\--=-/
/===-\ ===\
(9) Lopping for green manure/fodder | | | |
----/ \----/
' /====\ [====\
(10) Illicit removal of trees | i . | |
2 e
| | /-=--\ /--==\
(11) Quarrying in and around | | | |
\----/ \==-=/
/====\ /==-=\
(12) Damage due to harmful effects of | | | |
management operations such as N=m=/ \N-=x=/
Selection felling, Selective
felling, Alignment of roads,
Construction of dams etc. (specify)
-—-- /====\
(13) Any others: (Specify) . | | | |
' ' _ \----/ \----/



III Past efforts for management of these forest:

In column I, for each management strategy adopted, indicate
N/L/M/H depending as degree of stress given as unot
significant low, medium, high respectively. Similaxly, in
column R, indicate the ranks providsd to each strategy based
on order of priorities. (say 1, 2, 3,....... ).

1. Promotion of regeneration through /====\ ===\

artificial means | | ¥ | .
2. Protection from illegal harvesting | | |

3. Fire protection ' | |

4. Generation of alternate resources in /====\ /--==-\

buffer zones (interface forestry/agro- ! | |

forestry activities) \-==--/ \--==/

5. Regulated grazing : | | |
6. Soil/water conservation | j |

7. Regulated harvesting of non-wood products | | |

\emme/ \emee/

8. Diversion of man power involved in illegal/----\ /----\

activities through alternate employment |. | |

‘generation \----/ ===/

9. Protection from pests and diseases | | |

10. Improved utilisation of available - [====\ /====\

resources (MFP collection / medicinal | | |

plants / collection of reeds and bamboos) \----/ \----/

11. Creation of awareness among local public | | |

to get their support and involvements in \----/ N-=-==/

in improving degraded forests

12. Wildlife conservation measures | | |

13. Any others specify ' | |



TV 2gproxizare Cost/ha incurred for these srazzgies during the last § yeers larrived based oa porsonsl assessEmt
¢ investigators}. -

 Balod P-.s.lﬁﬂ / 100-200 / 200-500 / 500-1065 - 1006-1500 / 1500-2000 / 2000-1000 / 4000-600 { 600¢-10000 / Above 10000

Strazeriss: Cost/ha {ost/ha {ost/ha Cost/ha Lost/ra
, 11994-1893) {1893-1994} {1992-1993) [1991-1992)  {1390-1991)
1. Prozoricn of regeneration through s QY SOSIOPSRE Vo feeeemeeeee Vo ferememee- \ freeeerenes \
arzificial means: i | | I | |

. fmommrenoee [ \remeeaeee [ Ammereeeees [ \meremnness [ \reeeeromee
S _ Rt \ o fememmenee S At I Sy L Rt \
2. Froezetion fron illegal harvesting: | - . | | | | |
. \ommmeomeee [ e f o Aemenemeees [ \mmrernens e /
: ‘ . . : a" """""" \ ! """""" \ / """""" \ { """""" \ / """""" \
). Fire prtection: | | i | ] || |t |
\omememeees I [ \rmmeenmnes R [ \reerevenee /
4, Generacion of alternmate resources in  [----mme---- Vo femmrmaee Yo femmmeeee- \ e S At
. Iuffer zomes {interface forestry/agro- | - Pl | |
- forestry activities) {receosnaas [ \ewemmmmane- R [ \remmmerenes [ \emmmeeeee /
N frmmmmme \ o freeneeee [ sy I e iete R \
3. Pequlated grazing: _ | | ] || | b |
' S e [ emememmes [ \mememenees [ \ememenees [ \rermmeeees /
frmaemmanee- \ e [ [ Ay [ Ak \
§. Soil/water conservation: | || | - | | |
\eeesmamnnes [ emmmmemnees [ \mmmmeooees R R /
f-reemmerees \ oo [ Rt [ A R \
7. Requlared harvesting of noa-wood producs:| [ Ll | [ |
. o feuemanenees [ Amememmmeeer [\ [ \emmeeeees [ \ermmmmmeees /
8. Diversion of man pover imvolved in illegal/------e-vee \  freeemeenee |\ femmsemeeees [ N \
activities through alternate employment | ] o | | |
generacion: B R [ \rmeemeeeee R A /
9, Improved utilisation of available freemermenas \ o feremmmeeees | feeemeeees \  feeerennees \ feemmmmeeees !
resources (MP collection / medicinal | | | | . [ |
plants / collection of reeds and bamdoos) ommmomncans R R s [ \eremrmmanan R /
10, Creation of avareness among local public /-v--------- Vo femmmmemen Vo feemmmeees [ I R \
" to get their support and imvolvements in | || - | | | | |
in irproving degraded forests: O A R f o emereemeen fo\memeees -eee
ferenanennas \ freremeeees I R R R Y feermmmeenes \
11, Wildiife conservation measures: I . ] | i
Lreomeeras [ \emmmmeaeee [ \mmmeeeenes [ \mmereeees [ \eemmeneees /
- famemmananes \ e I A Y famreenneees \ frmeeeemeees \
12. Prozeczion fron pests and diseases - | P | | ! | | |
ettt [ eemommeees A [ \memmeeees [ \reeemeenee- /
fremmmmmnees N | femmrmmeee- I \ femeenees \
13, Ay ochers (spacifyl: j Pl ] | . |
e asanes [ \remeeemee- [ \memmmmenees [ \emmmmeee- [ \seememeee /



Changes (in the forest area sampled) during the last ©
years qualitative assessment based on personal judgment
(indicate in %. positive changes can be denoted by = + !

pefore the percentage and negative changes with =~ - ': .
Vegetation:
Q.
/--=-\
(a) Stocking (Trees above 1 M:) | |
| \-=-=/
- f-===\
(b) Stocking (Trees below 1 M): _ | \
| \---=/
| /-==-\
(c) Number of tree species: : l |
- \----/ -
/-==-\ ]
(d) Canopy density | | \
. \----/
| /--=-\
(e) Economic utilisation potential of forest | |
-/
: | W
Apundance of wildlife population: . ' N
animal species unique to the forest patch sampled (This S
can include large mammals, small mammals, arboreals, -
birds, reptiles, amphibians, fishes, insects) : Local /.
Zoological names
(a) Major species:
’ | /==-=-\
(1) | l
\----/
/==--\
(11) | |
\----/
/----\
(1iii) : l l
N\----/
: /==--\
(iv) - l |
. - \=-m--/ $ s
| | /-==\ -
(v) - |
| \=---/ ¢

xii



{b) Overall density

(c) Overall species diversitv
3. Soil'sFatus

(i);Soil fertility

(ii) Soil erosion

(iii) Exposed rock

4 Incidence of fire damaging the
forests '

5 Incidence of excessive fuelwood
collection :

6 Incidence of uncontrolled cattle
grazing

7 Incidence of unregulated MFP
collection

8 Incidence of excessive lopping for
green mamire and fodder

9 Incidence of unrsgulated harvesting
of bamboo, reeds, rattans (specify)

10  Incidence of illegal removal of tress

11 Incidence of pests and dissases

12 Incidence of guarrying harmful to the
forest

\----/
/==--\
I I
\----/
T
\orsm-/
/----\
| l
\----/
7
\----/
1
\----/
/-===\
| |
\----/
/-==-\
! |
\----/
/-=--\
l |
\----/
/===\
T
S

/===
I |
\----/
/===-\
I |
\-enn/
/==-\
| |
\----/
/===-\
| !
\--=-/



13 Incidence of harmful management /----\
operations (selection felling, b

clear felling, selective felling, \----/
conversion of natural forests to
plantations and vice versa, alignment . .-
of roads, construction of dams etc.) '
| ' 'y
14 - Change in forests in any other aspects
(specify)
i | /-=--\
i E
\-==-/
| o
i ) ! | -
\---=/ -
. /====\
15 Overall health status of the forest | |
. \----/
o
o
L
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VI Future strategies for improvement:

(Gradation based on degree of importance (I) and . relative
order of preference (R)) ' _

In cclumn below I mark N, L, M and H for each strategies,
based on their degree of importance as, not required, low
medium and high. Similarly, in column below R mark the number
corresponding to the ranks providecd ~ased cn the relative
‘order of priorities (say 1, 2, 3, .......v.nn Yoo

ot significant (X} / Relative -order
Low {L) / Medium (M} /  of preference
High ()

I —

1. Promotion of regemeration through
artificial means:

2. Protection from illegal harvesting:

}. Fire protectiom:

4, Generation of alternate
buffer zones {interface
forestry activities)

egources in
crestry/agro-

r
i
5. Requlated grazing:

§. Soil/water conmservation:
7. Requlated harvesting of nca-wood products:
§. Diversion of man power involved in illeqa

activities through alteraats employment
generation: '

-...,_-w—,,.—--~._.‘—_,_..- —— fﬁ__&fﬁh_ﬂ,i_fh_w_fﬂ__f

/-
|
\--
[
|
Y-
/-
|
\--
=
|
|-
[
|
\--
[~
!
\--
=
|
‘I\
1+
|
\--

9. Improved utilisation of available f
rasources {MFP collection / medicinal |
plants / collection of reeds and bamboos): \-—--

. Creation of awarsness among local punl'c
to get their support amé involvements in \--r
in improving degraded forssts:

-4
|
fJ'
l
g

iy



11. Wildlife conservation measures:

12. Protection from pests and diseases

13. Any others specify:

xXvi
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VII Cos:/ha anticipated during the next five years for different sr.rategies icomponent wise} for izprovenent of these forest:
Below Rs.100 / 100-200 / 200-500 / 500-1000 / 1000-150¢ { 1500-2000 / 2000-4000 / 4060-6000 /
6000-10000 / Adove 10000 _

Strategies: : Cost/ha Cost/ha | Cost/ha Lost/ha {ost/ha
' {1 year) (I year) {I11 year: (I year| {V year)
frememneee [ it Yo femmeeeess I A Y femmmmeanes !
1. Promotion of regeseration through | | ] | | | | | !
artificial means (includes all planting \--sve---- O I f o \emmemeaees R /
and maintanance cost) ,
frreranemeas \ [ [ At (R Ay | frrmennaane \
3. Provecrion froa illegal harvesting: | || I | | I |
mozeeensess [ \rmemmees [ e [ \reemmeenes R /
. ferseseeeee R R | ferenenene Y — \
3. Bire protection: | - | | | | | | |
: Yrmameenees R T [ Aemeeaeeees [ \emommmesees /
frmeemnnnaes [ R Aty R A \ feeremeeeees \
4. Generation of alternate resources in | | | . ] || |
puffer zones (interface forestry/agro-  \---v------- R R f o \ermmemanees { \emomene weeef
forestry activities) __
| freseneenee R — e e e \
, | | | | | ] || ]
5. Requlated grazing: femmaeees A [ \rmmmeeeees [ \rmereees [ \meeemneee /
Jorenenneee R R — R — | feremeneee \
6. Soil/water comservation: | . | | || || ]
Yrmmerennens R T [ \emmmmmmeees [ \eemmees /
framammmms I I A (R iy R \
7. Requlated harvesting of non-wood products: | [ . || || |
B | e | oo R T— A /
: . frmmmmeaaene R R R e R R G \
8. Diversion of tan pover involved in illegal| | | | ] | | b L |
activities through alternate employment ---seer---- O e R [ \emommnenee /
generation: ' -
- frrsseeoeee e | oo | e | froseeeee \
9. Improved utilisétion of available | || | || | | |
resources (MFP collection / medicinal  \----emeren- I I R f o \emonmaeanns /
plants / collection of reeds and bamboos) o . :
Joreeeeeees | froeeeeeeee e R W \
10. Creation of awareness anong local public | o o - [ |
to get their supporc and invoivements in Y---eeese---/ Yommeommmaes O R O s Al el {
in improving degraded forests: ' '
froeaemaanes [ A IR iy o feemeneooes Y [emmmmomeees \
11. Hildlife conssrvation measures: | o i ] | |
\omeeesene- [ \eememmmeees [ \emmrerens [ \rremimeees [ \ermeenees /

#vil



. Protectics frem pests and diseases

kv otners {spacifyi:

[

xviii

Signature, Name & Address

of the person giving the

information




Survey and establishaent of a Nopitoring Systeam for Degraded Forests in Eerala

1

Proforma for field data collection (Area under differemt types of forests)
_(Pruforma 1T}

berails of degraded forest in & divisioen o be gqusestimated  based on
knowiedge acquired during the fieid trip to sach forest divizion for fleld
check. (For this, discussion with local forest officers, voluntary agemcies
and cther iscal people will be useful).

it
23

Name of Razge Porest
type ot Degraded Degraded  Degraded

degraded  Low Mediem  High

ot S T o o e ko ok Sy e e e



Details of persons/agencies discussed during the survey
(a) Porest department pfficials

(Name and Designation)

R W N



(b) Local people/tribals

1.

2.

3

(c) Voluntary agencies/others
1.

2.

3

3. problems encountered during field survey

4. Details regarding Division and Range boundary
(This should also be indicated in the map)

Name & Signature
of Investigator

XX1i



‘Appendix III

.Survey and establishment of a Honitoring System
for Degraded Forests of Rerala

Rorkshop of Forest Departmeat Officials

Total time: 3 hours 30 mizntes
{09:00 AM TO 01:00 PN with
30 ninetes tes break)

Programme of activities:

Filling wp cf Form : + To get isput from participamts with
regard to iccations (forest
circie/division/range names) which they
are fapiliar. '

Hap checking : Checking the maps amd classifying the
(Guidelines Zor map checking] forest patches inco pighly degraded,
)

{Form I moderately degraded aad ot degraded.
Filling up of Form III : To provide informatien on “determinants
' of degradation’.

Filling up of Form IV : To provide information on “causes of
degradation’.

Filling up of Form ¥ : To provide informatics on ‘strategies for
improvement'.

Filling up of Form VI © To provide informatien on “forest type

wise area guestimates unmder different
cacsgories of dearadazion'.

Filling up of Form VII : T0 provide information on "COmDensatory
afiorsstatisn’,
Filling up of Form VIII t 70 provide your suggestiors for improving

A
the zap/iorn,

Time

rr

10 ninute

40 minvtes

20 ainutes

60 mipuces

10 2inutes

20 @inutas

10 ninutes



Survey and establishment of & Monitoring System
- for Degraded Forests of Kerala '

Workshop of Forest Departmant Cfficials

This workshop is organised to get your input for the
establishment of a monitoring system for degraded forests ol
Kerala. As a preliminary to this, we have mapped the forest
cover of Kerala, using remote sensing, in 1:50,000 scale and
clacsified them 'intc major forest types, and three crown
density classes high, medium and low. We have also marked the
forest division and range boundaries using information
available from forest department records. We would like to
~utilise your knowledge and experience about the different
forest areas of Kerala in identifying degraded forests of
Kerala. Your field expertise will also be required in
identifying the parameters to be selected for deciding the
‘indicators and causes of degradation and strategies for
improvement of the degraded forest. For this you will have to
choose one sample location each, which you are guite familiar
in three degrees of degradation viz., highly degraded,
moderately degraded and not degraded belonging to two major
forest types of your area. We would also like to have your
views on the compensatory afforestation programme being
implemented to improve the degraded forests. Please £ill up
this form so that we can provide you the maps of arsa of your

choice.
S SOEEEGReCE T T LR L LT TS -=\
Name : | |
\....._.._'__.._-_______._.___..______....._...___'._._/
R SECSETTTELES \
. Degignation: | |
\mmmm e B /
L EEEEEERELEREREE \
Address:
N oo /

Name of a Fforest circle/division/range which you are most
familiar based on your experience during the last five y=sars.
Those who have implemented compensatory afforestation
programme may kindly select the same area.

Forest circle/Division/Range



Survey and establishment of a Monitoring System
for Degraded Forests of Kerala .

Guideline for Map checking and Providing information
from Sample locations on forest degradation

Map checking can be carried out by the group under the
leadership of Range Officer. He will be assisted by
supporting staff and local people who have. knowledge of
the area. The Divisional Forest Officer can supervise this
task for the ranges under hig division and the Conservator
can ccordinate this for the whole circle.

For a group of participants who can provide information
pertaining to a forest range, a set of maps pertaining to
that range will be provided. The maps are prepared
toposheet wise (1:50,000 scale) by mapping forest areas
using remotely sensed data for the perlod 1995-1%8%6. The
forest areas are classified based on major forest types
and three crown density classes Low density (0.0-0.4),
Medium density {(0.4-0.7) and High density (0.7-1.0). The
major features such as roads, rivers, place names are
taken from Survey of India toposheets and Forest Division
and Range boundaries £from Kerala Forest Department
records. There are'llkely to be errors in thege maps and
we reguire your input in checking the maps based on your

field expertise.

Examine the map and make necessary correction if any, with
regard to forest type, crown density, location name,

division/range boundary etc.

Based on your field knowledge, lcok for forest patches .
which are highly degraded and indicate them as "ED" and
those patches which are 1less degraded (modzrately
degraded) as "LD". The remaining forest patches will be
treated as "not degraded". While classifying the patches,
in case you feel that there are portions which belongs to
different categories of degradation, please indicate
boundary features if any, to facilitate the division of

the area.



The Conservator, Divisional Forest officers; Range Forest
officers, retired Forest officials (invited) who are
participating in the workshop ¢an identify gix sample
? ocations each in the circle/division/range of which they
are familiar and provide information in form 111 {om
indicators of degradation), and in form iv- (on cauges OF
degradation). They may - &1s9 provide ijn separat€ formg on
astrategies for improvind degraded forests (form V), area
guestimatee for different types of degraded forests 1in
their respective circle/d1v1sion/range (Form y1). Those
who have implemented compensatory afforestaticn.'may _
prcvide-their views on this in Form yr1. In FoIrm vIII, all .
the- participante are requested to provide their
ccmments/suggestions with regard to the forms/maps uged in

rhe workshop.

while £i1ling the forms rhough it ig desirable to provide
information On all items indicated in tne form, YOU nay
skip those jrems for which you are not in a position to
give the jnformation. vou may alsgo make guesses and
assumptions based on YoOur Field knowledge-

procedure for identifying sample locations: In a map,
100k for areas pelonging CO two major forest types in your
circle/division/range. From each forest tYPE again look
for areas, highly degraded, moderately degraded and not
degraded. gelect ONE gample location each, which 18
camiliar to YOu. £or theseé degradation clagsses in poth the
forest TYpes: These sample locations need to be shown 1
the map by a circle and each 1ocation hag to be numbere
as highly degraded—forest-type T (Location No. 1), forest
rype 1I {(Location No. 2) 7 moderately degraded-fcrest type
1 (Location No. 3). forest tYRE 11 (Location No. 4); mnot
degraded-fcrest type I (Location No. 5): forest CLYPE IT.
(Location No. ). These sample ocations are required for
roviding gitce specific ;nformation pertaining to,-
indicators of degradation in Form III,-and causes of
degradation in Form IV. '

e -

iv



FORM 1III

Survey and establishment of a Monitoring System
- for Degraded Forests of Kerala

(FORM FOR GATHERING BASE LINE DATA FROM SAMPLE LOCATIONS
TO IDENTIFY INDICATORS OF DEGRADATION IN
DIFFERENT TYPES OF FORESTS) '

Workshop of Forest Department Officials

In this form, you are requested to provide information for

_the six sample locations (in two major forest types and

 three degradation levels) which are familiar to you in your

Forest Circle/Division/Range.




- 1. Basic information about the sarple locations {for items four to elght you may use the code numbers corresponding to Lhn ch
values wtule flllmg the form}, -In the colum, ma]or forest type you way write the forest type of the area you have selected.

Forest type 1:

._  Torest typn x . S | _ s
/ ................................... \ :
: ' Name & type of sample Location e

R By Gogaied | Molumaely dograed | Mok dogried

s e | et | Rt | Rt | e | st

fype 1 tye2  tpe 1l | typel | iype 1 type 2

1. Toposheet mumber of the map correspoudmg
1 to the sample locations

(this can be noted from right hand top
corner of the map given to you)

+3. Name of the location/Eorest. reserve
from which sawple locatwn is selected

----------------------------------------------------

B! Size (area) of the sample location selected
~ 10-25ha / 25-50ha / 50-100ha / 100-200ha
(1) {2} (3) 4

5, Proximity of the sample location to
human habitations/accessibility
{lose - / Moderately close / Interior
(Below 500 M) {500-5 KM} {Above 5 FH)
(1) {2) (3}

§. Canopy denmty {based on' ground observatmn}
“ low [ Medlum / High
(0-40%) * (40-70%) (?0-100%)
(1} 2) {3)
7, Haximm height of top canopy trees .
Below 10M / 10-20M / 20-308 / Above 30M
- @ (3) (4)
8. Mmber of vertical strata present
- (Qne / Two f Three / Four
@ 6

vi



. Coverage of vegetation in the sample locations (100% coverage means fully packed)
 Low [ Hedium [ High . '
©o0-40%  40-70%  T0-100%

{1) (2) {3)

Tou may use the code given while filling the form. Iz case you have information in terms of percentage Coverage or mumber
per ha, you nay give that information also. In colum pertaining to location you may also give the location names you have
selected in the serial order as indicated in iten 3 of hasic information about sample location (i.e. of page 2).

Location ’Iocation |L9cation ‘Iocation
o1 2 ] 4

1, Coverage of ground level vegetation
(below 1M height)
Lov | Medium | High
0-40%  40-70%  70-100%

2. Coverage of saplings (1M-2H height)
Low [ Wedium / High
0-40%  40-70%  70-100%

3. Coverage of pole crop (2H-5 height)
Low [ Medivm / Bigh
0-40% 40-70%  70-100%

4. Coverage of small trees (S4-10M heigit)
low [ Mediom / High
0-405 40-70%  70-100

5. Coverage of nediun sized trees
(10M-20K height)
Tov | Medium / High
0-40% 40-70%  70-100%

6. Coverage of tall tress {ibove 20M height] : ;
fow [ Medium / High ' P
0-40% 40-0% 701004 | i

.............................................................................................................................
'

Ml



[ *¥]

In colum pertaining to location you may also give the location namss as given in page 3, you have seleczed in the serial

{0E e

. Presence of plant indicator speciés of degradation. Depending up on tke perceﬁtage cover present, indicate vaiues N {Belcw
10%), L {10-20%), N (20-40%) and H {Rbove 40%).

aria

order as indicated in iten 3 of Dasic information about sampie location {i.2. of page 2}.

* Gpecies

Location name ----»

Location I Location , Location - | Location ] Location I Location
1

2 3 4 5 b

yiii




survey and establishment of a Monitoring System
for Degraded Forests of Kerala

(FORM FOR GATHERING BASE LINE DATA TO IDENTIFY
wE CAUSES OF DEGRADATION AND CONSTRAINTS
IN IMPROVING THE DEGRADED FORESTS)

. Workshop of Forest Department Officials

This form has got three partsf In Part I, you may provide
infdrmatipnj with regard to causes of degradationl and
constraints for improvement pertaining to saﬁple locations of
degraded forests identified earlier. In Pért II, you may
_pr@vide general informations on causes of degradation and
congtraints for improvement pertaining to forest
- circle/division/range. In part III, .you are reguested to
provide your views on several aspects regarding, causes of
degradation and constraints in improving degraded forests. In
-ﬁhis form,.we will deal only degraded forests and S0 let us

concentrate locations 1, 2, 3, 4 which you have chosen.

ix



Part 1
 {Data for sawple locations pertaining to degraded forests
' in Farest Circle/Divisic/Range

Tt the sample locatioss you have identified, you are required to rate the causes of degradation and
constraines for {mprovement degraded forests tased on their degree of imtensity as, Not significant {for
(0% damaga) M}, Low [10-20% damage) (L), Neddun (20-40% damage! () and Righ {Above 40% damage} E).

Nare & type of sample Location

Causes Highly degraded |  Moderately degraded
location | Location | Location Location
1 2 3 4

.......................................................................................................

Unrequiated harvesting funrestricted
collection of reed/bamboo etc.)
Damage due to harmful effects of
managenent operations such as Selection
felling, Selective felling, Aligrment of
roads, Construction of dams ete, (specify)

[y others
ememmresiasemommmmemasessnaRaRRmnmemmsmnmesseeseeen-e-essesnscon eeeme—eeemceceecasamoenanen :



. 2. Constraints in mprovmg degrated forests (This information is collected with the intention of
idencifying the major instituticnsl and other comstraints im improving the forests. The identity of
persons prcmdmg the informatica will not be revealed).

Tndicare N, L K and ¥ for, Yot significant {for <10% damagel, Low {10-20% damage}, Medivn (20-40%

damage} and High {Above 40% Gamage} resnectlvely ' _
from T el \
(straiass T | Wl teed
"'i;;&i;;"i"';é;;;; """ L;;;L;;;'"'i"iéé;;;{"
1 2 3 {
Locaricn zad-e—----> [ ----------- 1[ -----------
e o | S
of trained persomels / mam poeerl . - ‘ : ‘ ‘
{2}Lackffundslll| """""""
iii'%l{n;i;';;;;i;i;;i;ig';é'é&&éé"""""""'i"'"""'"'i"""""""i""'""'""i """""""
i s e |’|] """"""""
utilisation of funds -
';i'L;&i{éé';;;;;;;iié;'Z;;{u'ié;;i'lléiié"'"T""""""i"""""""]"""""""i """"""""
i'i'iééi{EJE%;J;&;;;;;{E;;AE;{J""""""""i""""""'i"'"""""'i"""""""i """""""
i%i'i;;;'éi';;;g;;;'%;;;ﬁi;ﬁé;';{l;lé"'"T"""'""T"""'"""i"""""""] """"""""
iéi'L;éi{;é';;;QQE'E;;;15;;}‘;;""""'""i"'"""'"'i'"'""'""'i""’"""'"i """""""
'éi'L;;i{;{;é;g;;;;]'éiéi;'iﬁéé;;;l"""""i'"'"'"""{"""""""i""'""""'i """""""
ii&i'i;;i{;'{ié;;;;;;i'ic;;;'11;;{'"'"'""""i""'""'"'i'""'""""i"""""""i"" """""
i g by the st u Gy S
iiii'iééi{;i';é;Z._;;;;'{n;&;;;i;;}?;;;;;.;;;"'"i"""""""l """""""""" | ’ """""""
to the staff on duty
1'153'éL;;;;;;;{i];;;;;;%é;;;E;E;E'}.;"""'"]“".""""'j """"""" | l """""""
loeal public due %o lack of proper
comunication \
""" Fmvths
Hllli """""""
s | o T ] i_



Part II

(General information pertaining
to the forest circle/division/range)

‘Among the potential causes listed, please indicate the major
causes of degradation in your forest circle/division/range.
Based on their order of intensity indicate in column I,
indicate N, L, M and H for, Not significant (for <10%
damage), Low (10-20% damage), Medium (20-40% damage) and High
(Above 40% damage) respectively..

Unregulated harvesting (unrestricted
collection of reed/bamboo etc.)

Damage due to harmful effects of
management operations such as Selection
felling, Selective felling, Alignment of
roads, Construction of dams etc. (specify)

x1i



Among the following potential constraints listed, please
indicate the major constraints in improving the degraded
forests in your forest circle/division/range. Based on their
order of intensity indicate N, L, M and H for, Not
. significant {(for <10% damage), Low (10-20% damage), Medium
(20-40% damage) and High (Above 40% damage) respectively.

(1) Lack of infrastructure {(shortage _
of trained personnels / man power) o

{4) Administrative barriers in efficient
utilisation of funds

e ot o o e o e e ER N EE R ET T MW e M ey e e e e MR e e A N R MR R R A A e e e e ik A Em e e m e S W —

——————————————————————————————————————————————————————————

(12) Lack of adequate motivation/incentive
to the staff on duty

(13) Suspicion between Forest staff and
. local public¢ due to lack of proper
communication

xiii



wd

3.

what &
would 1ike tO

Do you
re they:

» If no,
have?

x1v

part IIT
Give priefly Yyour views on the following (you are requested
co give your views freely @285 it 1is necessary tO guggest
appropriate strategies for improving degraded forests. Here
idencity of the person will not e adisclosed) -
1. What are® rhe major constraint which you feel-important in "
controlling the degradation of forests?

2. Are you-satisfied with the work which you are doing for
improving the degrade forests? if 1o, give your
suggestions for improvement.

o
nave any incentlive for doiﬁg good job? 1f ye
what are the jncentives which V¥

iy

i}-



g 4. Do you feel that the current transfer poli
.. Forest pDepartment is adversely effecting
f improving the degraded forests? 1f vyes.
~ guggestions for improvement.

rrent_technical expertise is

el that your cu
34 forests? If not

‘gufficient in improving tne degrade

! gufficient, what '

X equipping yourself in tackling
gype of craining Yyou vigualise for your Subor

Ei which will nelp them tO help you better?

IR

Ln

o .
o o
L<

O

o

[ 1]

[§Y)

L ¢, Can you suggest any change in ghe approach of your
guperior officers rowards you which will help in your work

for improving degraded forests?

: 7 wWhat CYP® of gunctional freedom YOU anvisage, which will
help you tO sunction moOXe effectively in your affort in
improving degraded forests? :



i0.

Do you think it necessary to interact more with the local .

- people in improving degraded forests? If you feel that the

current communication is gufficient, please state what are
the methods by which you communicate at present with local

people? If you feel that more interaction 1s necessary
what are the ways in which you would 1ike- to communicate

with -he local people?

Are you aware  of the concept of Joint Forest
Management/Participatory Forest Management? If yes, please
indicate your view in one or two sentences. Do you think
JFM will help in improving the degraded forests oOr it can
lead to more destruction? Why? -

What is your opinion about rprivate investments" in
improving degraded forests?/enhancing productivity of
degraded forests? If yes, please indicate in one or two
sentences. Do you think they will help in improving the
degraded forests Or will they lead to mOIe destructions?
Why? :

xvi
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Survey and establishment of a Monitoring 5ystem for
Degraded Forests of Kerala

(FORM FOR GATHERING INFORMATION REQUIRED FOR DECIDING THE
' STRATEGIES FOR IMPROVING THE DEGRADED FORESTS)

Workshop of Forest Department Officials

‘A list of potential strategies have been 1dent1f1ed for
improving degraded forests. In this form you are regquested to
provide your views on the effectiveness ©of these strategies
based on your experience under various schemes 1mplemented by
the Kerala Forest Department in the past aimed at improving

degraded forests.

1. Please read this list and make additions, if any:

Generation of alternate resources in buffer zones (1nterface
forestry/agroforestry) to reduce pressure on natural forests

Diversion of man power invelved in illegal activities
through alternate employment generation:

———-.-..__.._.._—--——-----.._—.,.___.-———---.._.—___.....__.._.._.-_.--———....--

Creatjon of awareness among local public to get their

support and involvement in improving dearaded forests:

E
'_l

l—l
Q:
[_I
}.J

Hh
()]

)
9]
a
tn
{'20
w
[
l_j
o]
8]
=
D
U

()]
o
H
[{]
U]




2. The Xerala Forest Department has implemented various
schemes in the past to improve the degraded forests. Which
are the schemes implemented in you cirecle/division/range
during the last 5 years? In the first box, You may tick
mark the schemes implemented in your circle / division /
range. In the second box, you may indicate your opinion
about the success of these programmes in dimproving the

degradad forests by tick marking appropriate item.

1 5 ”
/ _______________________
Reforestation of degraded forests | | |Poor/Average/Good
{Social Forestry) > ------ / \-=mmmemm e
Regeneration of denuded forests | [ | Poor/Average/Good
(Social Forestry) | o\ N -—---
. [-===-- \ [rmmmmmmmm
Tribal sub plan I | |Poor/Average/Good
(Social Forestry) \===m-- / \-==--=- R Rt -
| S N |
4. Eco Development Programme | | |Poor/Average/Goc”
(Social Forestry) \m—mm-- / \===mmmmmemmmm e
_ [==---- \' frrmmmmmer e :
5. Special Component Plan | | |Poor/Average/Goc
{Sccial Forestry! \-=v=-- / \r==mmmmmmemm e
. ' [=====- [ v
6. Heterogenous mixed seedings | | |Poor/Average/Goc
\=-==-= / \mmmmmmm e
_ . [ \ [frmmmmmmm e
7. World Food Programme | | |poor/Average/Goc
: S J \mmmmmmmeomammne
[==--== \ [-=mmmmmmm e
8. Rural Landless Employment Generation| | |Poor/Average/Goc
Programme >—--—--< \--mmmmmmm -
9. Western Ghat Development Programme | | |Poor/Average/Goc
\=--=-=- / \r=mmmommmmm oo
[=-==== \ [ommmemmmm e
10. Operation Water Spread | | |Poor/Average/Goc
\=m==-- J/ \==m—mmmmmmmmmmm
: Jm=mmm=\ [mmmmm e
11. Project Rosewood | | |poor/Average/Goc
\==-==- / \m=mmmmmmmmmmmm
. _ FEREEEE \ [/o-emimmmmmmme e
12. Nilgiri Biosphere Reserve | | |pPoor/Average/Goc
Programme _ \-~-==- / \--==-=--- —mmems
13. Compensatory afforestation | | |Poor/Average/Goc
. \-=----- / \m-wm--mmmmmmmmT e
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14.
15..
16.
17
18.
19.

20.

o1,
22.
23.

24,

kallar Watershed Development

Attappady—Bommiampady
eco-development gchemes

gilvan Valley Furn Sanctuary

“Project Tiger

project Eiephant

Conservation of Lion tailed Monkey

various Wildlife sanctuary/
National Park/

Programmes

Any others (specify):

- Other protected area management

xix
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3. Por one location of your cholce, please indicate whether the strategies identified have been tried in
the last 5 years, with your assessment of approximate expenditure/ha. that night have incurred for each
strateqy. This is to assess how mich importance has been given for each strateqy individually {
eollectively during the past. '

In colwm §, for sach canagement strategy idencified, indicate N, L, ¥, H depending on degres of
stress civea in the past, as not siqnificant low, mediun, high respectively. And in colum I, indicate

your assessnent of approxinate total cost (give code nunbers) that might have been incurred per na for

differest strategies identified..

helow Re.500 / 500-1000 / 1000-1500 /1500-2000/2{100-40{]0/4000-60{1(}16000-10900/10000—15000

i) {2 (31 (4] {5} (6} N {8}
fame of Locarion: -
O MM T \
pirst Year|Second Year|Third Year|Fourth Year|Pifth Year
mtegies [ O
g j1 ] 8|t |s11-|s|1|911-
Promotion of regeheration through artificial
means
protection fron illegal harvesting . R
Fire procection | . l

Generation of alternate resources in buifer
zones intertace forestry/agroforestry)
to reduce pressure ou natural forests

Diversion of man power involved in illegal
activities through alternate eaploynent

generation

Creation of awareness among local public to
qet their support and involverents in
irproving deqraded forests

 ioverall expenditure/ha {here, it is required | . .
'1pravide your ‘33Se8sMent about the approximate | ] %,
Icost ncurred and is not the added p rotall. | l o




18

Your assessment based on personal judgment about the

changes occurred in the forest area you have selected in 3

and its adjoining sites during the last 5 years you have

sampled in %. Improvement can be dencted by ~ + % ' and
I

degradation can be denoted by = - $ '. This is to assess
the effectiveness of the different strategies tried in the

past.

Location name: _ _ '

Parameters Asgessment of

change in %
(approximate)

2 Incidence of fire damaging the
forests -

3 Incidence of excessive fuelwood
collection _

4 Incidence of uncontrolled cattle
grazing :

|5 Incidence of unregulated collection of
non wood forest produces

6 Incidence of excessive lopping for
green manure and fodder

7 Incidence of unregulated harvesting
of bamboo, reeds, rattans (specify)

9 Change in forests in any other aspects such

as :
1. Socic economic conditions of the local

people depending on forests

2. Impacts on site adjoining to the location
sampled .

gspecify)

bla'sh

T R T, L S iy
e, 1 S Tep, Bt = A T T e ¢ o —— ot r— k= b o o e



Your general views with regard to improvement/degradation
with reasons.

xxid



5. our views on furure strategies to be adopred for improving degraded forests for the cering 5 years
inciuding investment required/ha for each strategy individually and collectively.

In colum §, for each management stratedy idencified, indicate N/L/M/H Gepending on degres of stress
reqired as not significant low, medium, Righ resecively,  And in cclwm I, indicate your
assessment of spproximate investment required/na for different stracegies identified uring the coming

by

5 years,

B_elow Rs.500 /7 506-1600 / 1000-1500 { 1500-2000 / 2005-4000 / 4000-6000 / 6009-10900 ; 10009-15000
1 {2 _{3} {4 {5) {6} {7 {81

Ham° of locarion: '

Fire protection Lo
Generacion of alternate resources in buffer |

zones {interface forestry/agroforestry)

to reduce pressure on natural forests

Requlated barvesting of non wood products | | | | T T R S
Diversion of man power involved in 1llega1 |
activities through altemate employment

generation

........................................................................................................

Creation of awareness among local public to
get their support and involvements in
improving degraded forests

Overall investment/ha (here, it is required to | | |
provide your assessrent about the approximate |
amount required and is mot the added up total).




Your views on future strategies to be adopred for improving degraded forests for the coing § years
1nbiuu1ng investment required/ha for each strategy individually and collectively In your

circle/division/range.

In colume S, for each vansgetemt strategy idemcified, indicate H;’mb' depending on degree ¢F STress
required as not mgnmcah. lov, wedivm, high respectively.,  And in colurn I, indicate your
assessment of approximate investeent reuulredfha for different stracegies idencified during the coming

5 years.

 Tnvestment cateqaries:

Relow RS.500 / 500-1000 / 1000-1500 / 1500-2009 / 2000-4000[ 4000-6000 / 6000-10000 / 10000-15000
{1 . (2} (3} {4) {5 {6} {7 (8}
........................................................................................................ \
First Year|Second Year|Third Year|Pourth Year|Fifth Year
Strategies = - |TremmssmesTomossssssemenoossoossssseosmenoresooooecnT

Generation of alternate resources in buffer i
zones {interface forestry/agroforsstry}
to reduce pressure on natural forests

Diversion of man power iavolved in illegal
activitiss through alternate employment
generation

Creation of awareness among local public to l !
get their support and involvemszts in
improving degraded forests

Overall mvestmant/ha {bere, it is required to
provide your assessment about the approximate
amount requized and is net the added up total],




Institutional/Other measures required for improvement of
degraded forests (please give your views):

Infrastructure development and modernisation in the
forestry sector to enable efficient implementation of
various activities to remove the causes of degradation

- and to promote various strategies tO improve the
" degraded forests. _

Decentralisation of administrative machinery to provide
functional autonomy and freedom for speedy and efficient
implementation of various strategies for improvement of
degraded forests. : -

Participatory forest management/Joint forest'nﬁnagement
to ensure involvement of people, especially the local
population who depend forests for their day to day

gubsistence. -

XXV



d.' Private initiative to bring capital investment and
professionalism in resource management activities
connected with the improvement of degraded forests.

e. Integrated data capture, storage, processing and
information retrieval using automated methods to ensure
timely availability of information needed for quick and
judicious decision making required in improving degraded
forests.

F. Judicious implementation of a combination of different
strategies taking into consideration the overall cost and
benefits involved. '

4

g. Any others:

xxvi



FORM VI

Survey and establishwent of a'lunitoring Systea
for Degraded Forests of Ferala

ﬂotkshop of Porest Departeent Officials
FORM FOR DATA (OLLECTION REGARDING AREA USDER DEGRADED PORESTS

1. pDetails of degraded forest in a division/range ({to De questimated based on field
knowledge. {To be provided by Divisional Forest Officer/Ramge Forest officer)

S D \
- . Porest area in ha. or in ¥
Name of Forest = |meemcoemmmemTommotes emmmmmesasmamemamocoiess
Divisicn/ fype Kot foderately | Highly Total
Range : ~deqraded | degraded degraded

a Bvergreen/
Semi evergreen

v Moist deciducus

¢ Grassland

.d Plantations

Others

8

f
ha.

T S B R SRt R R
%

1xvii



J

' Survey and establishment of a Monitoring System for

Degraded Forests of Kerala
{FORM FOR COMPENSATORY AFFORESTATION)
Workshop of Forest Department Officials
How you have identified the site for Compeﬁsatory

Afforestation? What were the criteria used? Was crown
density a criteria? When you have identified the site for .

Compensatory Afforestation?

What were your -goals in taking up Compensatory
Afforestation activities in your site?

What are the methods/factors you have adopted for
Compensatory Afforestation?

xxviii



4. ‘Was planting/arti

ficial regeneration an activity you have
have initiated the

tried in gite? If SO, when you

_activities?

species tried? Are they commonly -Seen in

What were the
re/adjoining forests? What was the reascn

the plantcing si

‘for selecting these species?

What was the type of planting stock used?

Seedling/wildling/cgtting

What are the other operations you nave carried out in
your site?

How much investment you made/ha? {(rough)

How many more years Of work it requires to complete the
activity of Compensatory Afforestation in your site?
Wwhat are the problems You have faced in Compensatory

Afforestation?

xxix



10. How do you rate your attempt? Success/failure? / Arefyou
happy with the performance of the Compensgatory
Afforestation of your 'site?

a. Very good/goocd/poor/very poor

b.  Improvement/degradation in vegetation

¢. Improvement/degradation in wildlife (fauna)

d. Improvement/degradation in socio-economic condition of
people

e. Improvement/degradation in off-site condition



Survey and establishment of a Monitoring System for
: ' Degraded Forests of Kerala

‘Workshop of Forest Officials

Your comments / suggestions for improving
data collection:

Map:

Form:

Name Signature
Dest che partic

pOS A L

the Map / Form for



Appendix IV

EVALUATION OF COMPENSATORY AFFORESTATION
(Proforma for field data collection)

I GENERAL INFORMATION

1. Diwvision Territorial: Scocial Forestry
2. Range | .
3. Locality
4. Forest type Evergreen; Semi evergreen; Moist -
S ; deciduous
5. Area (ha) :
6. Slope Steep; Medium; Flat-undulating
7. Elevation _ '
8. Soil depth . High; Medium; Low
9. Rockiness High; Medium; Low
10. Erosion proneness High; Medium; Low
11. Settlements High; Few; Nil
12. Rescurce use High; Medium; Low
13. Grazing High; Medium; Low
14. Fire incidence High; Medium; Low
15. Lopping High; Medium; Low
16. Green manure High; Medium; Low
17. Streams Many; Few; Nil
18. Gulleys Many; Few; Nil
19. Foot paths Many; Few; Nil
20. Encroachments Many; Few; Nil

TT STANDING CROP

Numbexy of trees/ha.

1.

2. Crown density <0.4 0.4-0.7 »0.7

3. Major species '

4. Girth of 20 trees

5. Regeneration status High; Medium; Low

6. Weed invasion High; Medium; Low

7  guitability of the are for compensatory afforestatlon
- Suitable; partially suitable; Not sultable



<

i

JII WORK DONE

Silviculture

W - B U WP

Preplanting operation

Species planted'

Survival

Spacing Depth of pit

. Tending operations

Protection Fire/Graziﬁg/Felling
Number of watchers
Soil conservation for planting

S0il and water conservation

Iv

B P

QWO NU R W N e

’_I
|

. Gulley plugging - Number of gulleys
. Trenching - Number of trenches

ha-1l gsize

. Bunding -
. Other operations

IMPACT

Change in structure

Change in regeneration

Change in Scil build up

Shift of degradation to other areas

. WEARNESSES/THREATS

Fire

. Grazing

Felling
Foraging

Species choice
Seed availability

. Nursery technology

Spacing
Planting technigues
Shade

. Weed/overgrowth

il



N

VI

1st

tn b W N

2nd

8]

VI

N & W o K

FINANCE (Rs.)

year expenses

Nursery
Planting

. Aftercare

Soil and water conservation
Total per ha.

year expenses

Casuality replacement
Aftercare '
Total per ha-1

EVALUATION/COMMENTS

Convenor
People

Range Officer
DFO |
Evaluator

iii




19,
20.
21.
22.
. 23,
24,
" 25,
26.
27.
28.
29,
30.
31,
32.
33.
34,
35.
36.
37.
38.

39.

Venketeswara Ayyar T.V., 1933, Working Plan for Palakkad.

Division (1933-1934 to 1942-1943).
Mohemmad E., 13859, Working Plan for Palakkad Division

(1959-1960 tO 1973-1974) .

Chand Basha S., 1975, Working Plan for Palakkad Division’

{1975-1976 to 19B4-1985}, Vol. I & II. :
Subramanyam S., 1995, Working Plan for %alakkmi Division

{1996-~-2006) .

Chandrasekhara K.P. & Mohammed Moosa 1969, Working Plan

for Nemmara Division {Part I), (1969-1970 to 1983-1984).
Anantha Subhramanyan A.5.,1969, Working Plan for Nemmara
Division (Part II), (1969-1970 to 1983-1984).

Vined Kumar Unniyal, 1987, Management Plan for Parambikulam
WLS (1987-1988 to 1996-1997)}.

George M.P., 1955, Working Plan for Thrissur Division
(1955-1956 to 1969-1970). o |
Shivaraju B., 1893, Third Working Plan for Thrissur Forest
Division, manuscript unpublished, KFD, 622 P.

Om-Prakash Kaler, 1990, Management Plan for Chimmony WLS
(1990-1991 to 1999-2000).

Viswanathan T.P., 1954, Working Plan for Chalakkudy
Division (1954-1955 to 1968-1969] . -

Kurian 2Akkara, 1984, Working Plan for Chalakkudy Division

{(1584-1985 to 1993-19%4).

Abdul Kareem M.K., 1990, First Working Plan for Vazhachal
Forest Division (1990—2000), KFD, 384 p.

Sreedharan Pillai N., 1947, Working Plan for Malayattoor
Division (Part) (1947 1948 to 1961-15962). '
Viswanathan T.P., 1951, Working Plan for Malayattoor
Division (Muvattupuzha Part) {(1951-1952 to 13966-1967).
Kurian Akkara, 1974, Working Plan for Malayattoor Division
{(1974-1975 to 1984-1985). :

Ramesan R., 1990, Management Plan for Chinnar WLS (1990-

1991 to 1999-2000).

Ramesan R., 1990, Managemerit Plan for Idukkl WLS (1990 1891 -

to 1999~ 2000)
Ramesgsan R., 1990, Management Plan for Eravikulam N.P.

{1990-1991 to 1999-2000). :
Surendranathan Ashari P.K.,1986, Management Plan for
Periyar Tiger Reserve (1986-1987 to 15955-1996).

Ramesan R., 1990, Management Plan for Thattekkad Bird - .

Sanctuary (19%0-1991 to 1999-2000).

ii



© 40.
41,
42,
43.
44.
45.
46.
47.
48.
s5.
50.
51.

52.

53.
54.
55.

56.
57

58,

59.

John C.M., 1955, Working Plan for Kottayam Division {1955-
1956 to 1969-1970). ‘
Karunakaran C.K., 1970, Working Plan for Kottayan Division
{(1970-1971 to 1984-1985). '

Abraham P.A., 1984, 3rd Working Plan for Kottayam Forest
Division {(1984-1%%4), KFD, 195 p. '

Narayana Pillai XK., 1958, Working Plan for Ranni Division
{1958-1959 to 1972-1973).

Menon M.N., 1947, Working Plan for Konni Division (1947-
1948 to 1961-1962). ' '
Kesavan Pillai N., 1966, Working Plan for Konni Division
(1966 to 1980). ' -
Antony. Joseph K.J., 1983, Working Plan for Konni Division
(1983-1984 to 1993-1994).

Ashari N.R., 1960, Working Plan for Thenmala DlVlSlon
{1960-1961 to 1975-1976).

Achuthan K., 1981, Working Plan for Thenmala Division
(1981-1982 to 1990-1991). ) '
Krishnamoorthy K., 1957, Working Plan for Punalur Division
(1957-1958 to 1972- -1973) . - '
Nair M.S8., 1969, Working Plan for Punalur Division (1969-
1970 to 1979-1980) . '
Chandrasekhara Iyer M.K.,1982, Working Plan for Punalur '
Division (1982-1983 to 1992- 1993) .
Varghese B.P., 1994, Second Preliminary Working Plan Report
for Punalur, {1993-3%94 TO 2003-04), manuscript unpublished,

- KFD, 73 P.

Menon N.N., 1944, Working Plan for Quilon Division (1944-

1945 to 1958-1959).
Vighnarahan G., 1990, Management Plan for Shendurni WLS

(1990-1991 to 1999-2000). .
Vighnarajan G., 1990, Management Plan for Peppara WLS

{1890-1991 to 1999 2000} .
Vighnarajan G., 1990, Management Plan for Neyyar WLS (1990-

1991 to 1999- 2000)

Devassy P.T., 1953, Working Plan for-TTivandrum Division
{1953-1954 to 1967-1968). |
Adriel D., 1964, Working Plan for Trivandrum Division

{(1964-1965 to 1973-1974).

Surendranathan Asari P.XK., 1977, Industry Oriented
Management Plan for reeds (1977-78 to 1991-92).

iii



Survey Reports/Other Forest Department records:

degradation in Kerala published in different journals,
books, popular magazines etc. '

iv

60. Chandrasekharan C., 1973, Resource Survey of Xerala, A
Quantitative Assessment, Kerala Forest Department,

_ Trivandrum. ¢

61. Administration Reports - Kerala Forest Department:
(different years). _

62. Forest Statistics - Kerala Forest Department (different -
years) . '

63. Data on Compensatory Afforestation such as 1list of
afforestation sites, extent, expenditure, cperations
carried out and species planated from Forest Department
files. _

64. Various past and ongoing plan and non plan schemes of

. Forest Department for improving degraded forests.

65. KFRI Research Reports on various aspects related to the
study - This include databases on plantations, reports on
regeneration and ecological studies, taxonomical surveys of
differnet plant species, wildlife census reports and
habitat studies of different fauna. '

&

Publications: 3

66 . Chandrasekharan C., 1960, Forest types of Kerala. "

67. Champion & Seth., 1968, Revised classification of Forest
types of India.

68. sathish Chandran Nair §., 1988, Long-Term Conservation
Potential of Natural Forests in the Southern Western Ghats

_ of Kerala, Department of Environment, 324 p. _

69. Karunakaran C.K., 1892, Kerala Forest through Centuries,
ath edition, S8tate Institute of Languages, Kerala,
Trivandrum, 261 D. '

70. Karunakaran C.K., - 1995, Keralathile . Vanangal
Noottandukaliloote-2 (Malayalam}, State Institute of
Languages, Kerala, Trivandrum, 172 Dp. g

- 91. Viswanathan T.P., 1990, Forest Management in Kerala-
Procblems and Remedies (Malayalam), State Institute of i
: Languages, Kerala, Trivandrum,’'152 D. ) .
72 . Various articles and other publications on forestgf

4




73,

74,

75.

76.

77.

Survey of India toposheets of 1:50,000 and 1:2,50,000
scales of Kerala :
Satellite imageries of 1:50,000 scale, LISS 1 of Indian
Remote Sensing Satellite IRS 1B for the period 1995 -96, for
the whole of Kerala. :

Various Working Plan maps of dlfferent forest divisions in

Kerala.
Information provided by Forest Officers participtaed in the

regional workshops (11 workshops Lo cover Forest Circles of

different, Territorial, Social Forestry, Wildlife and
Working Plan were organised in which Forest Officers of
different categories, Foresters, Rangers, DFOs,
Conservators participated) in the form of muitiple copies
of maps and guestionnaires on various aspects.

Field data gathered by the project team through intensive

‘sampling of different forest divisions of Kerala.




Appendix VI

List ©of sites visited for evaluation of Compensatory
Afforestation Scheme:

1. Thiruvananthapuram Division

kallala I 1996, Kallala II 1996, Anchumoorthimudu 1996,
Elanjiam 1996, Edavam I 1996, Edavam II, 1996 '

2. Ydukki - Keerimudi 19%5

3. Thrissur

g Pothinthadam 1995, Mannathippara 1995, IThrissur 1996,
Mullakkara 1994, Therthamkuzhi 1995

4. Kapnur

Thalagsery 1996, Kckkarpoil 1996, Koderimala 1995
5. Kasargode @

Katikaji 1995, Pthikkara 1995, Kinanur, 1995, Nerodi 1995,
Chamakochi 1995, Ranipuram 1936, Palar, 1996, Kallada 1996,

Chappakkal 1996





