For Official use only

‘Forest Resources Survey

in
Hill Region of Uttar Pradesh

(Almora, Nainital, Pithoragarh and part of
Chamoli, Dehradun, Garhwal and

Tehri Districts)

INVENTORY RESULTS

FOREST SURVEY OF INDIA
NORTHERN ZONE
SHIMLA
1987

Contents



For Official use only

Forest Resources Survey

mn

Hill Region of Uttar Pradesh

(Almora, Nainital, Pithoragarh and part of

Chamoli, Dehradun, Garhwal and
Tehri Districts)

INVENTORY RESULTS

FOREST SURVEY OF INDIA :
NORTHERN ZONE
SHIMLA '
1987

Contents



Chapter

Chapterx

Chapter

Chapter

TABLE OF CONTENTS

Summary

THE BACK GROUND

[l N e o
*e 9 & & »
N b WP

Introduction

Location

Climate

Physical features
Sociocw~economic conditions
Forests :

DESIGN AND METHODOLOGY

2.1

Ze
2.
2e

B ) B

Design and Methodology of
the survey

Definition of ‘Forest Area'

Sampling Design
Field Methodology

DATA PROCESSING

WO W

¥ WM

Area Computation
Volume Estimation
Stand and stock tables
Sampling error

FOREST INVENTORY RESULTS

4,1

4,1.1 Distrivution of forest area

Distribution of

Forest area

in land use classes

area by:

4.1.2
4.1.3
4.1.4

) 4.1.5

4,1.6
4.,1.7

Scil Depth classes

S0il Texture classes

S50il erosion classes
Grazing Incidence classes
Fire Incidence classes
Plantation potential

accessible forest

Page

(1) to(iiil)

W Wi

0 ~J~1~]

16

17

19
20
21
22
23
24

Contents




Distribution of accessible tree

forest area by:
4,1.8 Crop size classes 25
4.1.9 Regeneration Status 26
4.,1.10 "Injury to the crop' classes 27
4,1.11 Forest types 28
4.1.12 Forest types and Canopy
Density classes ) 28
4.2 Bamboo area and inventory 32
4.3 Stand and Stock tables 35
4.3,1 Analysis of growing stock in
forest types 36
4.3.2 Analysis of growing stock in
districts 40
4.4 Sampling error. 41
4.5 House-hold fuel consumption
in Nainital and Pithoragarh
.districts- 42
LIST OF TABLES
I.5.1 District-wise area under
forests & agriculture 5
I.5.2 Human population and live stock
) population/density 6
IV.1.1 District-wise distribution of
forest area in land use classes 18
Iv.5 Per capita fuelwood consumption
in rural house-holds 43
IV.2.1 Forest type wise, Volume/ha. by
to species and diameter classes and
IV.2.18 stems/ha. by species and
diameter classes 44«61
IV.2.19 Forest type wise, volume/ha. by
to specles and diameter classes and
IV.2.32 stems/ha. by species and dia-
meter classes 62~75
IV.2.33 Total volume, species and dia-
meter class wise, 1n survey area 76
IvVv.2.34 Volume/ha., species and diameter
class wise, in survey area 77
IV.2.35 Total stems, species and dia-
meter class wise, 1in survey area 78
IV.2.36 Stems/ha., speclies and diameter

class wise, in survey area

79

Contents



Maps

Appendix I

Appendix II

appendix IIT

1. Map showing hill region of
- U.P. and the current survey

Tarea

2. Location map of survey area

3. Sketch showing sampling design

and layout

Year of survey
topo maps used
in Hill region

Coordilnates of

of plots

and publicaticn of SOI
for forest inventory
of Uttar Pradesh

sample plots visited

and data.collected during forest
inventory. (District and map sheet

wise)
District»

Almora//
Garhwal
Chamgli

Tehri
Pithoragarh//
Nainital//
Dehradun

BIBLIOGRAPHY

Inventory fleld forms

Contents

10

80

82

95
104
110
113
127
144

154
62




FEREFACE

-

Forest survey of India has been carrying out survey
of forest resources in the country with a view to monitgr
periodically ( on a ten year cycle) the changing situation of
land and forest resources. The survey focuses attention on
critical aspects and gives the current status of forest lang

\
any resources,

This report presents inventory results of 'Hill region
of Uttar Pradesh' comprising of Almora, Nainital, Pithoragjarh
and part of Cha@oli. Dehradun, Garhwal and Tehri districts.
Fleld inventery in the region was carried out during the
period 1981-83, T

The total geojraphical area covered under this survey

o
is 28386 km2 of which 42.24 percent ( 11969.60 km?) area was

forest in 1964~65, ( reference year based on year of survey

on SOI topo sheets). This 1s far less than 60 percent of the
geographical area as laid down by the National Forest Policy to be
optimum for maintaining ecological Stability in a hilly regjion.
The survey has revealed that during the last 18 years (1964~82)
757 .46 km2 (6.3. percent) area was deforested/diverted for
non-£forestry purposes 1iké agricilture and hsbitation, while an
area of 298.93 km? (2.5 percent) got degraded into scrub,

barren land and grass land due to biotic pressures. The forest

covar has shrunk at the annuasl rate of roughtly 0.5 percent.
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Of 10913.21 km
2

which 1s tree coverad, an area of

2

9857.32 km“ 1s accessible and 1002.10 km

2

in inaccessible and
53.79 km“ area is covered by water bodies. In the accessible
treae covered area, 2316,07 km2 ( 23.91 percent} area has

canopy density of 70 percent and above, 5915,94 km?

(61,07
percant), canopy density 30 percent to 69 percent, 1454,.98 km2
(15 .02 percent) canopy density of less than 30 percant, while

an area of 17033 km°

1s plantations, Averaje canopy density
in the region is 49,7 percent.

An alaming fact revealed by the inventory is that
natural regeneration over 86.58% of accessible tree forest
area ls either absent or inadequate. The absence of national

regneration appears to be correlated with grazing and fire

incidence.

The region has variety of vegetation types. Fir,
Deodar, Chirpl Mixed conifers, Hardwood mixed with conifers,
Hardwood mixed with conifers, Upland hapdwood, T=ak, Sal,
Khalr and mixed forests. Per Unilt are Pir forests have
maximum growilng stock of 176 .366 m2 per hectare volume, and
Khalr forests have the minimum 36.100 mtha. Upland hardwood
forests have maximum stems/ha (371) and Chirpine forests
minimam (171) . Average volume per hactare is 106.682 m2,
and average number of stems per hactare is 272. The accessible

2 (267.8

forests have a total growing stock of 104.9 million m
million stems). Bamboo occurs as an understorsy extending
over 462,56 km? and the total number of useable culms are

estimated at 62.312 million.

Contents




The report compiled by Shri Re.K<S00d, Deputy Director
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and under the guidance of Shri SeC.Joshi, Joint Directar,
Forest Survey of India, Northemn zone, Shimla is a commendable
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SUMMARY

i, The forest inventory survey has been carried
out in the Hill Region of U.P. during 1981 to 1983,

Some catchments in Hill region, previously surveyed

under Pre investment Survey of Forest Resources

have been left out of the current survey.

2. The objectives of the survey are to assess
the forest resources, changes therein, so as to
focus attention on the critical aspects, thereby
helping in development planning.

3. Tctal geographical area covered is 28336 km2

of which 42.24 percent (11969,60 kmZ2) area was 'forest
.area' in 1964-65. (Reference year, based on year

of survey on SOI topo sheets). National Focrest policy
lays down that in hilly tracts, 60 percent of the total
area should be under forests. It is cbserved that
forest area in Hill region of U.P. needs to be increased,

4, During the period of 18 years (1964-82) changes

have occured in the total forest area of 11969,60 km?
and the present status is:-

ceo._.Status _ _ _ Area(km?) percentage
a) Inaccessible area 1002.10 8.4
b) Diverted for non forestry
purposes 757.46 6.3
'¢) Degraded to barren, scrub
and grass land 298.93 2.5
d) Water bodies 53,79 0,4
e) Accessible tree forest area 9857.32 82.4
Total forest area 11969.60.  100,0

B T T e T R g T G T N G T T TR TN G TR L TR TE L R LR L g LR LW e e e e -

The contribution to the total forest inventory
is only from the'accessible tree forest area'

5. The average canopy density over tree forest
area is 49,7 percent.

6. Soll depth in the forest area is adegquate and
only about 10 percent area suffers from moderate erosion.
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7. 1333.42 km? of area is potentially plantable
(new and supplementary planting).
8. Natural regeneration over 6.46 percent (636.51 kmz)

out of 9857.32 km2 of tree forest area is adequate.

Se Bamboo occurs in Garhwal district over an over
lapping forest arca of 462.56 km2 . The number of bamboos
in the region are 62.3 million.

10, 10 forest types occur in the region.

The per hectare volume and stems in various forest
types of accessible tree forest area has been estimated
as follows:

Forest type . Total area . Volifha | Stems/ha
ha. m3

l. Fir 5673 176.366 224,325

2. Deodar 677 137.166 180.000

3. Chir pine 239047 79.425 171.412

4, Mixed conifers 677 - -

5. Hardwood mixed . 53063 92.636 281.837

with conifers

6. Upland hardwood 231631 112.486 370,619

7. Teak %0561 69.278 246,156

8, Sal 142173 175.303 331.608

9, Khair 14302 36.100 229.450
10, Miscellaneous 285593 96,847 250,892

11. Unrecorded <g§353 - -

T Tiotal C T T ees732 T T Tio0é.e83 | 273.3710
11, The district wise break up of the accessible tree

forest area, alongwith the stand and stock figures is:
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sl. District

1, Almora

2. Chamolil

3. Dehradun

4. Garhwal

5. Nainital

6. Pithoragarh
7+ Tehri

8. Unrecorded

12. Total gr
1s 104.9 million m

5ing

(111)

220782
98480
75403

158602

250051

157134
22945

133,938
124.610
107.521
102,339

81.660

256.889
348,293
318,384
280,092
263,301
230.163
278,867

stock in the hill region surveyed
267.8 million stems.

13. The rural household fuel consumption in NAainital

is 498.9 kg. per capita per annume.

is agricultural waste and 429.2 Kg.
in Govt. forests/lands.
per annum of kerosene oil 1s used,

Out of this 69.7 Kg.
is from trees growing
In addition,

8.3 litres per capita

In Pithoragarh district the rural household
fuel consumption 1s 965.4 Kg. per caplta per annum. No

agricultural waste is used.
1s 7.6 litres per capita per annum.

The kerosene oll consumption
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CHAPTER-1

THE BACKGROUND

1.1 Introduction

The Forest Survey of India has been set up with
the aim of monitoring over a 10 year cycle the dynamics
of change relating to forest rescurces and to present
data, focussing attention of the planners on critical
aspects of forest resources in the country., The
Expenditure Finance Committee Memo (No,6-33/79-F.II)
stresses that the activities of Forest Survey of India
would be directed towards supplying data for regional,
State and National level planning. The following are
the objectives of the Forest Survey of India (FPSI)
relevant to the inventory survey undertaken by this
zone., .

1) To monitor periodically ( on a 10 year cycle)
the changing situvation of land and forest
resources and to focus attention of
National planners on critical aspects of
forestrye.

1i1) To collect the data necessary for development
planning.

The field inventory methodology necessary to
fulfil the above objectives was formulated with the
assistance of the Central Statistical Organisation
(CsC). The present data is in readily useable form
for the National/sState level planning.

The U.P. Forest Department in their ‘'Forest
Statistics' have recognised four geographical regions
in the State viz. The Hill, Terai, Indo Gangetic plain
and Vindhyan regions. The hill region of U.P. consists
of eight districts wviz. Almora, Chamoli, Dehradun,
Garhwal, Nainital, Pithoragarh, Tehri and Uttar Kashi.
However some ‘catchments' in the hill region have
been surveyed earlier by the'Pre investment Survey of
Forest Resources'. The areas surveyed earlier have
not been included in the current survey. The map
showing the 'hill region' and the survey region is
given at page 2 . The field work was undertaken
during 198183,
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1.2 . Location

o The survey area 1is situased between 380—40'
and 307=50' North latitudes and 77°-35' and 81 -5
East longitudes (see location map at page 4 )

1.3 Climate

The climate in Hill region of U.P. varies
from sub-tropical in the lower parts to temperate in
the higher reaches. Annual rainfall varies from
1000 mm to 2500 mm. There is a wide variation in
minimum & maximum temperature. In winter the
temperature drops down below 0~ celsius. The summer
temperature goes upto 400 celsius.

1.4 Physical features

As the name of the region implies, the
terrain is 'hilly'. The majority of the forests
lie between 300 meters to 3000 meters,

1.5 Socio-econimic conditions of the people

The region can be categorized as economically
'backward’. The net~work of roads and communication
1s poor. About 65% of the geographical area is
'forest area' as per the 'land use classification'.
Mostly subsistance agriculture is practised in the
region. The human population and cattle population
density is given in table No.1.5.2

1.6 Forests

Classification of forests into types has been
done on the basis of occurrence of species. The following
forest types were found in the survey area,

1, Fir - Wher Fir constitute more than 50%
2. Deodar - Where Deodar constitute more than 50%
3. Chir-pine - Where Chir-pine constitute more
than 50%
4. Mixed conifers - Where all conifers taken
together constitute more than 50%
5. Hardwoods mixed with conifers - Where the conifers :
& broad leaved species occur in more or
less in same proportions.
6. Up-land hardwoods - Broad leaved species
constitute more than 50% in the Upper
Chir zone above 1500 metre altitude.
7. Teak ~ Where Teak constitute more than 20%
8. Sal - Where Sal constiture more than 20%
(if sal & Teak are both more than 20%
. preference to be given to Teak)
9, Khair forest - Where Khailr tree constiture
more than 50%
10, Miscellaneous forest- Forest which could not be
classified in any of the above classes
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CHAPTER-2

2.1 Design_and Methodology of the Survev

The 'forest areas' marked on 1:50,000 scale
topographic map sheets prepared by the Surveyof India
were used as the basis of forest inventory. The Year
of survey and publication of the maps used in the
sSurvey area given in Appendix-I., To monitor the change
in the forest cover thematic maps prepared by
interpretation of latest aerial photographs were to
be used. Such thematic Maps were to form the basis
for collection of growing stock data, However thematic
maps were not available due to eonstraints beyond the
control of the organisation.

2.2 Definition of forest area

The following are treated as 'Forest Areas’
for carrying out the forest inventory and for the
purpose of this report.

i) All those areas shown in 'green wash'®
on the Survey of India toposheets,

i1i) All such areas in which words such as
thick jungle, thick forest, densze jungle,
open forest, bamboos etc are printed,

i11) All those areas indicated by dotted line
°or broken line or a pillar line as
'Forest Areas’,

2.3 Samoling desian
! =

1:50,000 scale Survey of India tovographic
sheet was divided into 36 grids of 2%'x2%' of
latitudes and longitudes. 1In sach of such grids two
sample points were marked. The inventory data was
collected at sample plots falling in 'forest area',

2.3.1 Method of marking two voint cluster in the qgrid

The length and width of each grid is measured
to the first decimal in millimetres. From this length
0.6 mn is deducted, Suppose, the measurable length
and width of a grigd along its X & Y axis ars S3.5 mm
and 92.5 mm respectively, Af+zr deducting 0.6 mm, .
the rzduced length and width are 82.9 mm and 91.9 mm
respectively., A three digit randem number is selected
from the random nunber table fcr each axes serarately.
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If the selected random numbers are less than

829 and 819 respectively then they are retained as

such otherwise the next random number is considered.
Suppose the random numbers selected are 144 and 161
respectively, then the numbers will correspond to

14.4 mm and 16,1 min lengths along-the X and Y axes
respectively, To these lengths viz 14,4 mm and 16,1 mm,
Oe3 mm 1s added. Now 14,7 mm and 16.4 mm become the
co-ordinates of the first sample point in the grid.
Taking SW corner of this grid as origin and measuring
14.7 min and 16.4 mm along X & Y axis respectively the
.centre of the first plot is marked. The centre of

the first plot is then joined by a straight line to

the grid centre. This line is extended on the other
side, On this extended line the second is marked at

a distance equal to the distance of the first point from
grid centre. This point is the centre of the second
plOt.

All sample points falling in forest areas are
located on the ground., Quantitative data is collected
from sample plots and qualitative data from the
surroundings of the plot. The co-ordinates of the
plot centres inventoried and the relevant data pertaining
to these plots is given in Appendix—II.\///ﬁ

2.4 Field methodology

The field data is collected by a crew,
consisting of one Junior Technical Assistant (Crew
leader)}, a Deputy Ranger and two to three Fieldmen.,

The crew leader is provided with a list of sample plots
to be surveyed during the season alongwith a set of
toposheets with sample points already marked, A set

Of measuring instruments viz Silva's compass, Haga/
Blume Lelss hypsometer, Callipers, measuring tapes and
ranging rods etc. are provided.

After deciding the plot and the grid number to
be surveyed on a particular day from a camping spot
the crew leader reaches a prominent physical feature
(also called starting reference point, as near to the
sample point as possible} which is depicted on the map
and can also be identified on the ground. Usually,
the following features are selected as reference points

i) Bench marks
ii) Triangulation points
iii) wVvillage trijunction points
iv) Bridges and culverts
v) Temples, mosques and churches,
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vi) Crossing of rail tract with roads, rivers
streams.

vii) Junctions of rivers of streams with roads
viii )} Junction of streams
ix ) Junction of roads
X} Prominent bends in roads, rivers, streams
x1l) Ponds and wells
xii) sSprings .

x11i) Prominent topographical features in hilly
region such as spurs, knolls etc,

xiv) Mile stones or kilometer stones.

xv) Boundary pillars ( of international, state,
district and forest boundaries),

Having located a prominent physical feature

( reference point) both on the ground as well as on
-the map, the distance & bearing of the smple point from
this physical feature is measured from the map. The
bearing 1s measured with the help of a protractor or the
Silva's compass, At this reference point the crew leader
records details of the sample point from the reference
feature, the name of the camping spot etc, in the 'Plot

Approach Form', Information recorded in this fomm is
used in time and cost study for the inventory and
helping to relocate the point at a future date, Specimen
of this form 1s given in Appendix-III., From the
reference point crew leader traverses the distance in
the direction as measured on the map to reach the sample
point, A wooden peg is fixed at this location which is
the centre of the sample plot. after reaching the sample
point, a square sample plot of Oel ha, area with
di agonals measuring 44.72 metres in NE-SW & NW~-SE
directions is laid ocut on the ground by marking its

four corners by pegs. Regeneration data is collected
from a plot measuring 4 m x 4 m, and herb-shrub data

from a plot of 2 m x 2 m size ( see diagram at page o J,

After laying out the plot, the crew leader with
the help of other crew members collects the inventory
data in the following field forms:

1) Plot description form

ii) Plot enumeration form
iii) Sample tree form
iv) Bamboo enumeration form (clump forming)
vV} Bamboo enumeration form (Non clump forming)
vi} Bamboo weight form
vii) Herbs and shrubs data form

Contents



[ _,o-

SKETCH SHOWING SAMPLING DESIGN

———

w

AND

LAYOUT OF PLOTS

- _ . —
05
o4
4 (
03
~ -
Q2
35
Qi
T [
-8 5 2 [S.P(2)
=] P . Sub |Grid Centre
$5 o —tS - PU) | o
sk 322 32 40 7445
- 30 g ErmuO0 O 02 03 04 05
7 Horjzontel .
— Distanc " r;“
& | %
2
o b\si‘
%,
4{M)
O
~ Sample Plot Centre eo, &
N 1,
™~ ‘L\‘\ o
W N _ ‘% Herbs Shruls Pict
=z F
= 5% S
e h
- e@
Regenerafion Plot
S
ﬁq;,\-‘X\ -4{M) v'-"e&
v c‘,@
O‘D - '/
v lS Z-Sarnple Pilot (O] hec)"’:s?

L]

Contents



- 11

Facsimile of the above field forms may be
found in Appendix-III. They are briefly described
belows )

(1) Plot description form (PDF}

Qualitative data such as land use, crop
composition of tree crop and its density, intensity
of erosion in the area, fire and grazing incidence,
regeneration status etc. arerecorded in this form,
The basis of assessment is occular, by examing a
surrounding area of about 2 ha, around the plot centre.

(1ii} Plot enumeration form (PEF)

In this form the trees and bamboo clumps in
the sample plot are enumerated and ecorded with
their species and diameter at breast height,

{(1ii) Sample tree form (STF)

The data in this form is collected from the
northern quadrant of the sample plot, Nane of the
tree specles, its diameter at breast height, twice
back thickness, dominance status, length of the
clear bole, and height etc. of each tree enumerated
in this quadrant are recorded. The data from this
form helps in developing the " local volume equations
for the species in the survey area. Under bark
volume is also derived from the local volume equations
with the help of bark thickness data.

(iv) Bamboo_enumeration ( clump and non clump variety)
& Form

(v)

These forms are used wherever bamboo clumps,
whether of clump or non-clump forming variety, are
encountered in the mmple plots, Data such as culms
in each clump, their size, maturity condition, length
etc. are recorded,

(vi) Bamboo weight form

For determing the co-relation between green and.
dry weight of the utilizable length of bamboc culm,
data on weight are recorded in this form,

(vii) Herbs and shrubs data form

In this form names and other details of z11
identifiable species of herbs and shrubs are recorded,
In case of species that could not ke identified in the
field, the number of such species only are noted.

The above 1s a brief description of the survey
methodology., The details are given in ‘the Manual of
instruction for field inventory' of Forest Survey of India.
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CHAPTER=- 3

DATA PROCESSING

Processing on_elecctronic computer

After the completion offield work, the field
forms ( 1 to vii) of the region surveyed are consolidated
and sent to the data processing unit of this organisation
at Dehradun. The data contained in the field forms
are checked for inconsistencies and coding mistakes,
The coded data is then transferred on to punch card
using punching machines. Punching mistakes are detected
with the help of card verifier, and the mi stakes,
if any, are rectified. The cards are then sorted
and loaded onto the computer. A suitable programme
is evolved to get the results in the desired format,
The data pertaining to this region has been processed
mainly on 332 systen of ECIL of NFCC, FRI, Dehradun

=

3.1 Argé_cohputation

The area of 'forest land' on the 1:50,000
scale, topographical maps was calculated using dot
grid template. The district- wise forest area was
separately computed in respect of green wash and
demarcated blanks to obtzin more reliable information
about changes occuring in each category, Further
distribution of forest area under various classes
such as land use, accessible tree forest area,
forest type, soil erosion status, grazing incidence,
fire incidence, @nopy density classes etc. was
arrived at proportionately using ratio estimator.
However it may be noted that area tables are based
on very few sample points and therefore, should be
considered as indicative only and used with due
caution,

3.2 Volume Estimation

Collection of felled tree data by zones
for developing general volume equations has been
discontinued. Therefore, the height di ameter
data of sample trees of current survey area were
compared with leight diameter data of other prcject
areas completed by this organisation in the past
for which general volume equation of species
were available based on actuzl felled trees, The
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"felled tree data found to match most closely were adopted
for the presént area. The volume equations adopted for
different species occurring in the Hill Region of U,pb.
are:-

1. /Acacia catechu (126)
V = 0.02384-0,72161 D + 7.46888
-~
/2.\/Anqgeissus latifolia (64)

vV = 0.46976 + 5,99849 D - 2.60729. /D

VAR ./Dalbercia sissoo (71)

‘lL V = 0.31650 + 4.54751 D - 1.46921/ D

/4. Eucalyptus species (220)

V= 0.02894 - 0.89284 D + 8.72416 D2
¢5.\/é;nnea coromandelica (102)

V = 0.19381 - 0.83928/D + 10.32053 D2
dé.b/é; einia dalbergiodes (132}

/v\/ = 0.41563 + 5.14405 D - 2.11832,/ D
J 7. P

ieris ovalifolia (256) J
v V = 0.03468 - 0.56878 D %1.72282 D2
459 »8+. Pinus roxburcghii (874) _ \

e ‘
SV =G.o§131 + 3.98590 D - 1.02450/Dp . : 7

(E% 9. Quercus iﬁcéég (763)

v/D? = 4.15846 + 0.03484/D% - 0.46100/D + 3.04122 D

OR
\4 0.03484 - 0.46100 D + 4.15846 D2 + 3.04122 D3

10. Quercus dilatata (154)

N
\/,/v = 0.47511 + 4.93282 D - 2.45047./D

./ 1ll. Quercus semicarpifolia (184)

V/D® = 8.57555 - 1.34258/D + 0.08875,D>

OR

\/r = 0.08875 - 1,34258 D + B.57555 D2
EgIZ. Rhododendron arboreum (645}

V = 0.06007 - 0.21874 /D + 3.63428 D2

\
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13, Shorea robusta (1042)

\v/§ = 0.03085 - 0.77794 D + 8.42051 D? + 5.01067 D°

14, Syzygium cumini (171)

v/D? = 13.36728 + 0.09809/D% - 1.94468/D
- 6.33263 D
OR
'm///; = 0.09809 - 1.94468 D + 13.36728 D>
- 6.33263 D°

15, Tectona grandis (48)

\///v = 0.08847 - 1,46936 D + 11.98979 D°

+ 1.97056 D>

16, Terminalia crenulata and rest of the species

R/ Vv = 0.384590- 3.45596 D

! 2
+ 10.98759 D

(a) Figures in the brackets indicate the number of
trees on which the equations are based.

(b} In the egquations:-
V = Underbark volume (m3) upto 5 cm.
top,overbark limit,
D = Breast height overbark diameter (m}
= Total standing height (m)}
3.3 Stand and stock tables:

. The volume of each enumersted tree of a species was
estimated by substituting its breast height overbark diameter
in local volume equation of that species, The volumes converted
to per hectare were stored in a tree/plot volume file together
with speciles code, diameter of tree parameters of plot
description form, per hectare vcoclume and stems of the plot,

The elemsnts of information stored in the zbove files were
utilised to classify the tree by species and diameter.
Estimates of number of stems and vclume per hectare and total
by species and diameter classes were obtained for different
strata viz., district, forest types etc,
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3.4 Sampoling error

The sample was considered tc constitute
a s mple randem sample of unequal clusters as in
many cases only one plot was available from a grid.
The sampling error was calculated as follows:

Let n = Total No. of clusters {(grids) in the sample

®y = The No., of plots in the ith cluster (grid)

Yy = The total of per hectare volume in the 10

cluster,

]
]
M 3
o
i

Avg. No., of plots per cluster

= = Estimate of average volume

- n | per hectare over all clusters.
i=1
~ n PR L] A n
v(r) = 1 — = yi ~ 2R X x; ¥y, + R? 2 X3
n (n-1) x i=1 1=l i=1

(Ignoring finite population correction
factor)

oy
Estimate of standard error of R

S.E. = m

N _ S.E. % 100 _ S.E. x 100
S«E. % - Mean = B
The S.E. of the total volume for the region
as a whole is calculated by pooling the SEs of Vol./ha,.
of districts, using the feormula .

SEQYOI. regio@: = V/SEf‘ Af + SE%.A§+......SE§.A§

Where SEl.....n are SEs of districts 1 to n

and Al....n are areas of districts 1 to n

SE Wol.region) x 100 ,
Total Vol. ©f region

SE {Vol. regio%% =
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CHAPTER 4

Forest Inventorz Results

-

In this chapter, the results of forest inventory
and the critical aspects of forestresources as evident
therefrom in the survey area are presented, This is a very
low intensity survey (0.01 percent). Its results are
therefore, reliable and valid for the region as a whole,
However, district-wise information of some attributes has
also been given which may be considered as indicative only,

4.1 Forest area

'Forest area'’ has already been defined in Chapter 2,
Forest inventory survey comprise of two components, namely
information withregard to area under forest cover (forest
area) which is computed from maps and estimation of growing-
stock by gound sampling in such areas,

The survey area is covered by 48 topo=sheets viz,
53 F/11,15,16, J/3,4,8, K/1,5,9,10,14,15 N/4 8,12,16,
¢/1 to 0/16, P/9,13, 62 B/4,8,12, C/1 to C/9, D/1 & 2
which were used as the basis for inventory. These topo-
sheets were surveyed by Survey of India during the period
1920-21 to 1966-67 ( See appendix-IY. From the distribution
pattern of the sheets surveyed over the years, 1964-65 has
been taken as base year for monitoring the changes in the
'forest area'’ subsequently till 1981-83 ( when field
inventory was donej. The following table gives the
district-wise ‘forest area'’ computed by dot grid methodq,
and number of sample plots falling therein,

" Table 4.1

Table showing 'forest area' number of sample
plots and weighted average.

5.No. District Forest area No.of sample weighted 5
kmz plota average km
inventoried
L1, Nainital 2933, 29 366 8.01
2w Plthoragarh 2119,97 313 6.77
3. Almora 2674,12 281 9.52
4. Garhwal 1907.01 202 9.44
5. Chamoli 1191.15 127 9,38
Ge Dehradun 850.87 123 6.92
T Tehri 293,19 46 6.37
Total - 11969,60 1458

Note: ‘'Forest area' falling in Corbett National Park in Nainital .

and Garhwal districts have been excluded,
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4,1,1 Distribution of forest area in land-use classes

Total ' forest area'zsurveyed is 11969,60 kmz.
Out of this 8.4% (1002.10 km“) i3 inaccessible and
unsampled area. The land-use classification of the
total qrea i1s given in table No, IV.1 ,1.

On examination of this table following
critical aspects about the forest resources in the
region are evident,

(a) 42,24% (11969.60 km }) of the
geographical area surveyed {28336,00 km )
in the hill region was under forest
cover in the year 1964-65, taken as
reference year, National Forest policy
envisages 60% of the gecgraphical area
under forest cover in hill areas. Thus
the forest area in the region is below
the level 1laid down by the National
Forest Policy. Hence, there is a need
to bring more areas under tree cover
in the region,

{b) During the 18 years period between
1964-65 to 1982, 6.,3% {757.46 km2)
of the forest area (11969.60 km2) has
been diverted for other uses such as
agriculture and habitations and non ,
forestry plantations. 2. 55(298 93 km")
of the forest area (11969,60 km2} has
been degraded to scrub, barren and
grass.land. The diversion of 6,3% of
forest area for non forestry purposes
in 18 years period is not alarming but
needs to be checked and stopped all
together.

(c) Area underzacceSSible tree forest is

9857.32 km", i.e. 82.4% ofzthe forest
area surveyed (11969.60 km")
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4.,1,2 Distribution of accessible forest area b

soil depth classes and districts.

Total accessible forest area is 10,156,.25 }v:m2

(Table IV,1.1).

39.20 percent of the area has soil depth of

90 cm or more, This soll depth class.is ideal for
forest growth., About 20 percent of the area has soil
depth less than 30 on. District-wise distribution of
accessible forest area by soil @&pth classes is given in
Table No, IV.1.2.

Table No,IV,1,2

Distribution of accessible forest area
‘green wash' by s0il depth and district.

Total area £10,156.25 km?
Total sample plots : 1235
v 2
Area Unit 2 km
Districts } SO0OIL DEPTH CLASS
tRo TSoil | ooil TSoil TSoil ' Un-recorded | 7OCal
; soil | depth ; depth ! depth } depth : !
: y less |15 ems ! 30 ams : 90 cms., ! '
: . than | or more, ! or more. ; Or more ! '
H 1 15 cms but less | but less ! H }
' : ¢ than ! than : : !
: . { 30 ems. } 90 ans., !¢ : :
[ ] 1 L i L 1
Dehradun - 6,92 - - 193,69 581.08 13,84 795,53
Almora - 95.17 342.60 1065.84 732.77 19.03 2255,41
Pithoragarh 6.77 54.19 501.21 812,76 243,83 6.77 1625.53
Nainital - 80.14 216,39 729,31 1522,75 8.01 2556.60
Garhwal - 66,08 273,78 736, 37 538,11 9.44 1623,78
Chamoli - 18.76 187,58 478,33 337.65 9,38 1031,.70
Tehri 6,37 31.87 108,35 95,61 25.%50 - .267.70
Total: 13,14 353.13 1629,91 4111.91 3osl, 6% 66.47 10156.25
Percentage: 0.13 3.48 16,05 40.49 39,20 0.65 100.00
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Distribution of forest area by soil xture classes
4,1,3 )L area by
and districts,

Cver=all soil texture in the area tends to be
clayey loam. 48.91 percent of the area has 'clayey
loam® soil, 28,28 percent of the area has'sandy loam’
soil and 17,94 percent of the area has 'lcam® soil,

Thus the reglon does not have any areas requiring
specific treatment or choice of species from the point
of view of soil texture, Districtewise distribution of
area by soll texture classes is given in Table No,IV.1. 3.

Table NO.IV.1. 3.

Distribution of forest area by soil texture classes
and districts.

Total xea + 10,156.25 lm?

Total ample plots 3 1235

Area Unit s kn’
[Districts SO0I L TEXTURE CLASSES

Clayey E Cl ayey ELoam ESandy E Sandy E Ho seil EUn- ETotal
E loam E Eloan ! AE Erecorded;

Dehradun  41.51 290.54 34.59 359.71 34.59 20.75 13.84 795.53
Almora 57.10 1046.81 580.51 542,44 9,52 - 19.03  2255.41
Pithoragarh 6,77 1124.32 176,11 291,24 13.55 6.77 6.77 1625,53
Nainital 24.04 985,77 520,94 841.52 176,32 - 8.01 2556, 60
Garhwal - 481,47 472,03 632.52 28,32 - 9.44 1623,78
Chamoli - 834.7¢ 37.52 140.68 - 9,38 9, 38 1031,70
Fehri - 203.96 - 63.74 - - - 267,70
Total 129,42 4967,61 1821,70 2871.85 262. 30 36.90 66.47 10156.25
Percentage 1.27 48,91 17,94 28.28 2,59 0. 36 0.65 100.00
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4.1.4 Distribution of accessible forest area by soil
erosion classes and districts.,

Inspite of the hilly terrain, the accessible
forest area of the region does not suffer from excessive
so0ll erosion problems, Only 1,30 percent of the area
is subjected to heavy erosion. 9.54 percent of ,the area
has moderate erosion and in 88.41 percent of the area,
soll erosion is not a problem. Areas having heavy and
moderate erosion will need special attention to avoid
further degradation of site by taking up soil conservation
measures, District-wise distribution of forest area by
soil erosion classes 1s given in Table No.IV.1l.4.

Table No.IV.l.4

Distribution of forest area by soil erosion
classes and districts.

Total area 10,156.25 km2

Total sample plots 1235
Area Unit :

[]

' EROSION STATUS CLASGSES
Districts } 7 T - V v

; Mild erosion ,Moderate | Heavy ! Un- ' Total

i l.e.no ero- { exosion { erosion { recorded !

¢ slon or slight}i,e. where ! i.e., areas ! !

i erosion where | small gull-, which have ! !

| only surface !ies and ! deep gull- |} !

{ erosion taken { rills are } ies,ravines,! H

{ place. y formed on ! land slips ! '

H t the top i etc. H H

. ! surface of } ! !

: 1soil H H H
Dehradun 581.08 172,94 27.67 13,84 795,53
Almora 2046,04 171,30 9,52 28,55 2255.41
Pithoragarh 1523,93 81,28 13,55 6.77 1625.51
Nainital 2236.03 272,49 40.07 8.01 2556, 60
Garhwal 1416.09 169,93 28,32 9.44 1623,.78
Chamoli 966,05 56,27 - 9.38 1831;70
Tehri 210,33 44,62 12,75 - 267,70
Total 8979,55 968,83 131,88 75,99 10156.25
Percentage 88,41 9.54 1.30 0.75 100.00
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4.1.5 Distribution of accessible forest area b

grazing incidence classegs and districts.

i

12.96 percent area of the region is subject to
heavy grazing, 35.42 percent area to medium grazing and
rest of the area to light grazing or no grazing., Heavy
grazing is deterimental to forest regeneration and needs
to be regulated. District-wise distribution of forest
area by grazing incidence classes is given in Table
No,IV,1.5,

Ta.ble NO. Iv-.l.s.

Distribution of accessible forest area b

grazing incidence classes and districts.

Total area : 10,156.25 knm?
Total sample plots 1235
Area Unit : km2
; GRAZING INCIDENCE
[ ] ] [] [] 3 [ ]
Districts } Heavy | Medium |} Light ! No { Un-recorded ! Total
\ { grazing | grazing ! grazing { grazing [
i 'l a2 i A Ml
Almora 295,01 970.68 647,12 304.53 8,07 2255.41
Pithoragarh 155.78 548.62 521,52 392.84 6.77 1625.53
Nainital 176, 32 665.20 1322, 38 376,68 16,02 2556,60
Garhwal 207.69  557.00 387,06  472.03 - 1623,78
Chamoli 215,72 497.09- 215,72 84.41 i8.76 i031.70
Total 1315,96 3597.61 3385,27 1757,04 100, 37 10156,25
Percentage 12,96 35.42 33.33 17.30 0.92 100.00
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4.1.6 Distribution of accessible forest area by fire
incidence classes and districts,

58.66 percent of the area experlences occasional
fires. However, only 2,27 percent area suffers from very
heavy fires, This reflects a degree of control on the
fires. - In 29.63 percent of the area no fire incidence
is observed. District-wise distribution of forest area
by fire incidence classes is given in Table No.IV.1.6,

Iable No,IV,1,6

Distribution of accessible forest area b
fire incidence classes and districts.
—_————e T £ 35563 _and districts

Total area t 10,156.25 k%
Total sample plots & 1235
Area Unit s kmz
f FIRE INCIDENCE
Districts s Very heavy | Frequent y Occasional | No fire { Unrecorded TTotal
" - L] " ) . "
i i ] i i ')
Dehradun - 41,51 664,09 69,18 20,75 795,53
Almora 28,55 314.05 1655.86 228,40 28,55 2255,41
Pithoragarh 128,69 203,19 927.91 358,97 6.77 1625,53
Nainital 64,12 152,27 1073.94 1250,25 16.02 2556.60
Garhwal - 28, 32 745,81 840.21 9.44 l1623,78
Chamoli 9, 38 112,55 628.40 262,61 18.76 1031.70
Tehri - 6.37 261,33 - - 267,70
Total 230,74 858,26 5957. 34 3009, 62 100.29 10156,25
Percentage 2.27 B.45 58,66 29.63 0,99 100.00
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4,1,7 Di stribution of accessible forest area b
plantation EgtentiaI and districts,

In 13.13 percent area there is scope for
reforestation and augmentation planting. 3.64 percent
area has been assessed as unplantable owlng to various
topographical factors. Districte-wise distribution of
area by plantation potential is given in Table No,IV.1,7,.

Table No.IV.1,7

Distribution of accessible forest area by
plantation potential and districts.

Total area 1 10,156.25 Xm?

Total sample plota:s 1235

Area Unit 3 km2
.: PLANTATTION POTENTIA AL
Districts : T - ¥ v ]
} Plantable ! Un-plantable §{ Not ! Un=- ! Total
H H ; applicable recorded !
L 1 'l [} [l » 2
v .
Dehradun 69.18 48,42 664.09 13.84 795,53
Almora 285,50 76.13 1865.23 28,55 2255,41
Pithoragarh 257,38 81, 28 1280.10 6.77 1625,53
Nainital 312,56 88,16 2147.87 8.01 2556, 60
Garhwal 217,13 9,44 1397, 21 - 1623.78
Chamoli 140,68 28,14 853.50 9.38 1031,70
Tehri 50.99 38.24 178,47 - 267.70
4 Total 1333,42 369,81 8386.47 66.55 10156, 25
Percentage 13.13 3,64 82.57 0.66 100,00

Expl anatory note:

Plantation potential was assessed only at those sample plots having
tree crown cover density of less than 30%. The maximum permissible
slope upto which plantation can be raised was kept as 40° and minimum
soll depth was kept at 20 cms, Plantation potential of sample plots
having crown density of 30% or more were categorised as 'not applicablel
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4,1.8 Distribution of accessible tree forest areas
by size classes and districts.

Accessible tree forest area in the region is
9857.32 km2 (Table No,IV.1.1).

36.32 percent of the area is under ‘small
timber® followed by 26.49 percenb of the area under
'big timber'. Area under Tegeneration is only 2.52
percent. The forest crop in the region is comparatively
young. District-wise distribution of area by size
classes 1is given in Table No.IV,1.8,

Table No.IV.1.8

Distribution of accessible tree forest area
by size class and districts.

Total area ¥ 3 9857.32 km2

Total sample plots: 1197

Area Unit : m?

[]

: SIzE CLASS
Districts '. T T ¥ [] ] ]

t Regener- } Pole } Small } Big { Mixed ¢ Un-recorded ! Total

! ation i} Crop | timber } timber! ! '

I ] [l '} A | 1 i Il
Dehradun 6.92 179,86 352.80 103,76 110.68 13,84 767.86
Almora - 28,55 247,43 770.83 751.80 409,21 9.52 2217.43
Pithoragarh 40,64 440.249 535.07 419,93 135,46 - 1571.34
Nainital 128.23 601.09 88l1.59 625.13 256, 46 8.01 2500.51
Garhwal 28,32 311,54 679.73 472.03 94,40 - 1586,02
Chamoli 9.38 347.03 309.51 206.34 112,54 - 984.30
Tehri 6, 37 140.22 50.99 31.87 - - 229,45
Total 248.41 2267.41 3580.52 2610, 86 1118,75 31.37 3857, 32
Percentage 2,52 23.00 36, 32 26.49 11,35 0.32 100.00

Explanatory Notes

Regeneration: Crop below 10 cms dismeter predominating,

Pole crop t Crop between 10 tc less than 20 cms diameter predominating,
Small timber: Crop 20 cms to under 30 cns diameter pPredominating.

Big timber : Tree with diameter 30 cms and over predominating.

Mixed size : Tree crop with no marked domination of any size class.
class,
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4.1,9 Distribution of accessible tree forest area
Dy regeneration status ang districts,

Natural regeneration is absent over 77,68 percent
of the area ard is inadequate over 8,90 percent area. Only
6.46 percent zrea has adequate regeneration, This indicates
that natural regeneration cannot be relied upon for
regeneration of the area. District-wise distribution of
accessible tree forest area by regeneration status is
given in Table Mo, IV,1,.9.

Table No.IV,1.9

Distribution of accessible tree forest arez by
regeneration status ane districts,

Total area : 9857,32 km?
Total sample plots: 1197
Area Unit z krrt2
Districts H - REGENERATTION STATUS
i Adequate | Inadequate ! Absent ! Un-recorded ' Total
L [N I 1 '
Dehradun 6.92 76,10 636,42 48,42 - 767.86
Almora 85.65 228,40 1731.99 171,30 2217,34
2pi thoragarh 108.37 182,87 1171,73 108,37 1571, 34
Nainital 168. 30 160.29 2027.66 144,26 2500, 51
Garhwal 198,25 103.85 1217.84 66,08 1586,02
Chamoli 56,27 112,55 712.81 103,17 984, 80
Tehri 12.75 12.75 159, 34 44.61 229,45
Total 636,51 876.81 7657.79 686.21 9857, 32
Percentage 6,46 8.90 77.68 6.96 100,00

Expl ahatory nota:

Adequate regeneration: Means where 8 or more than 8 seedlings

{(having diameter between 2 cms to less than 10 cms at
breast height} of economically important species occur in a
plot of 16 sg.meter area,

1nadequate regeneration: Means where less than 8 seedlings
having diameter between 2 cms to less than 10 ems at

breast height), of economically important species occur

in a plot of 16 sg.meter area.
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Distribution of acceszible tree forest area
by 'injurvy to crop' classes and districts.

30.77 percent of the area is subjected to man-made
and un-natural injuries, 7.93 percent to natural injuries
and the remaining area is free from injuries. 1Injuries

to crop reduce value of timber, retard the growth and, at
times, leads to mortality of the trees.
distribution of accessible tree forest area by 'injury
classes' 1s given in Table No.IV.1.10.

District-wise

Table Wo,IV.1.10

Distribution of accessible tree forest area
by tvype of injury to crop and districts.

Total xea 3 9857,32 km2

Total sample plots 1197
Area Unit : Jm®
L]
Districts Lﬁ I NJURY
] 3 [ ] [ ] L}
i Natural § Manemade/. ! absent t+ Un-recorded { Total
1~ { Un-natural ! ! '
Dehradun 41,51 214.44 458,07 13.84 767.86
Almora 228,40 732,77 1237.14 19,03 2217,34
Pithoragarh 128,69 548,61 894.04 - 1571.34
Nainital 56.10 488,88 1947,.52 8.01 2500.51
Garhwal 113.28 443,71 1029.03 - 1586,02
Chamoldi 131.31 515.85 337.64 - 984.80
Tehri 82.86 89,23 57.356 - 229.45
Total 782.15 3033.49 6000.80 40.88 9857, 32
Percentage 7.93 30,77 60,88 0.42 100.00

Expl anatory note:

Injury was judged by occular estimation in 2 ha., area
around the centre of plot, provided the effected trees
formed at least 10% of the crop.

Natural Injury: Means injury by wind/snow or floog, climber,
lightening, wildlife, borer attack, leaf defoliator or other
posts.

Man-made/Un-natural: Injury by girdling/illicit felling,
scarring/fire, lopping.
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4.1,11 Di stribution of accessible tree forest area
by forest types and districtg,

There are ten forest types identified in the
region. The forest types occurring over extensive tracts
are - Miscellaneous forests over 28,97 percent area,
Chir-pine forest type over 4,25 percent area, Upland
hardwoods forest type over 22.87 percent area and Sal
forest type over 14.42 percent area. The district-wise
distribution of accessible tree forest area by forest
types is given in Table No,IV.1.11,

4.1.12 Distribution of accessible tree forest area
by forest types and canopy density classes

There are three recognized canopy density
classes in the 'forest area'

l. 70% and above - Closed forest
2. 30% to 69% = Medium forest
3. 5% to 29% - Open forest.

Area with canopy density below 5% is not
considered 'forest area'., ‘Forest type-wise the
density varies between 66 percent to 44 percent.

The density is 49.7 percent. The percentage of area
under ‘closed' 'medium' and '‘Open' forest is 24%,
61% and 15% respectively,

The distribution of accessible tree forest
area by forest types ang canopy density classes is
given in Table No.IV,1.12,

)
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4.2 Bamboo area and inventory

In the hill region of U.P. Bamboo occurs
in Garhwal district over an area of 46256 ha.
49 sample points over this area were inventoried and
the results are given below. The bamboo species
occuring in the area are Dendrocalamus strictus
“and Bambusa arundicaces,

Table NC. 4.2.1_

Distribution of bamboo plots and area by
Bamboo speciles

Species - Nof.of plots Area {(ha.)

Dendrocalamus 48 45312

Strictus

Bambusa arundinacea 1+ 944
Total 49 46256

* Since only 1 plot occurs in this speciesg
it has been clubbed with Dendrocalamus
strictus for subsequent analysis,

Table No., 4.2.2

Distribution of Bamboo plots and area by
aquality classes

Puality Classes* No. of plots Area in ha.
I 32 30208
II 12 11328
III 5 4720
Total 49 46256

Bamboo quality Description

class
I Average culm height 6 metres or more

for Dendrocalamus Strictus and 14
metres or more for Bambusa arundinacea.

II1 Average culm height 4 metres or more but
less than 6 metres for Dendrocalamus
strictus and 10 metres or more but less
than 14 metres for Bambusa arundinacea.

III Average culm height 2 metres or more but less

than 4 metres for Dendrocalamus strictus and
2 metres and mor ebut less than 10 metres
for Bambusa arundinacea. (The quality of
Other species of bamboo will be decided on
the lines of Dendrocalamus strictus).
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Table No,4.2.3

Mesan number of clumps/ha By size ~lasgs

Size clasc* Nc. 0f cluncs/ha
Small 441,0

Madium 52.5

Large 1.5
*Clump size Description

class

Small All clumps less than 1 metre

average diametre.

Medium Clumps of average diameter between
1 metre to less than 2 metres

Large Clumps of average diameter 2 metres
and cver.

Table No, 4.2.4

Mean number of clumps rer ha. bv cuality classes

Qualits classes No cf cl ummsz/h
I 314
II 143
III 38

Mean number of clumps per ha 224

Table No.4.2.5

Mean number of culms/clumo bv qualitv classes

Quality class No. of culms/clumo
I 9.27
II 14.46
III 11.21
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Table No.4.2.6

Total number of culms by cuality classes

Unit: no in 000

Sl.No, Quality class No. of culms
1. I 87929
2. II 23424
3. IIT 2011
Gran@ Total 113364

Table No.,4.2.7

Tctal number of bamboo culms (000) by soundness

Quality Sound Damaged Decayed Total _
I 37551 28845 21533 . 87929
II 2213 14297 6914 23424
III 368 1218 425 2011

Total 40132 44360 28872 113364

Percentage 35.4 39.1 25.5 100

The culm diameter is between 2 to 5 cm over the region,
From the table 4.2.,7 it can be deduced that total number
of useable bamboo culms are 62312000, (Assuming two
damaged culms as cone useable culm and rejecting the
decayed culms,)
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4.3

Stand and stock tables

Distribution of volume per hectare (stock
ta-ble) and stems per hectare (stan@ table) by species
and diameter classes in accessible tree forest area
of the region are given forest type-wise from table
No.IV.2.1 to IV.,2.18. :

Abstract of the forest type-wise stock and
stand table is given below,

Forest type Total area Vol/ha Stems/ha
ha. m3
1, Fir 5673 176, 366 224,325
2. Deodar 677 137.166 180.000
3. Chir pine 239047 79.425 171,412
4. Mixed conifers 677 - -
5. Hardwood mixed 53063 92,6136 281,837
with conifers.

6., Upland hardwood@ 231631 112,486 370.619
7. Teak 10561 69.278 246,156
8. 3al 142173 175,303 331.608
9., Knhair 14302 is.100 229,459
10. Miscellaneous 285593 96.847 250,892
Total 983397* 106.682 272,370

* Exclusive of 2335 ha of accessible forest
area because enumeration plots could not

be laid.
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Analysis of growing stock in forest

tvypes |

i)

ii)

Fir Forest type: This type occurs

over 5673 _ha, out of the 985732 ha. of
accessiblé?@brest area. Thus accounting
for less than 0.6 percent of the aresa,
Hence the presence of Fir Forest tvpe

is not significant in the hill region,
Besides Fir, the other species occuring
in this type are Rhododendron arboreum,
Quercus semecarpifolia and Quercus
dilatata. The overall canopy density
is 46.2 percent, The growing stock 5
is 176,366 m3/ha. The crop has 20.7m
basal area and 224,325 stems per hectare,
The crop di ameter corresponding to the
above basal area and number of stems

is 34 cm,

Decodar Forest Type: This forest type

occurs over less than 0.01 percent of
the accessible tree forest area.

(677 ha., out of 985732 ha. ). The
entire area falls within Pithoragarh 3
districts, Volume per ha, is 137.166 m
and stems per ha are Jg80.p00 Canopy
density of this forest type is 44 percent
with crop diameter of 31 cm. All these
figures are based upon one sample plot
and hence liable to indeterminate
inaccuracy.

1ii)Chir pine Forest Type : This type occurs

over 239047 ha, 0f area and expressed as
percentage of accessible tree forest

area (985732 ha,) amounts to 24,25 percent,
Thus this forest type is one of the

most extensive forest type occuring in
Hill region of U.P. The over all canopy
density is 44.5 percent. Per ectare
volume in the type is 79.425 m° of which
92,6 percent is Chir pine. Other species
are Quercus incana, Rhododendron arkboreum,
Lyonia ovalifolia, Syzygium cumini, Shorea
robusta, Ougeinia dalbergiodes, Lannea
coromandelica, Terminalia crenulata etc.
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v)

vi)
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The crop has 10,87 m2 basal area and
171,412 stems per hectare. The crop

di ameter corresponding to the above
basal area and number of stems is

28 cms. The chir pine forests of hill
region of U,P. are of quality II/III.
Comparing the stocking of these forests
to the nommal stocking given in yield
tables for 28 cm dia crop the normal
II/IIT quality basal area is 24.2 m2
and 367 stems per hectare. The comparison
shows that the chir forest is only

45 percent stocked.

Mixed Conifers Forest Type: This forest
type occurs over 677 ha. of accessible
tree forest area of 985732 ha. This
forest type i3 also confined to Pithoragarh
district., Only one plot was sampled :
and per chance no trees were tallied

in the sampla plot. Hence no stand and
stock figures can be given., However,

the figures of Fir and Deodar Forest

type can be considered indicative of

this forest type,

Hardwood mixed with Conifers Forest Tvpe: This
forest type occurs nver 5,4 percent

(53063 ha.) of the accessible tree forest
area (985732 ha.). The canopy cover of

this forest type is 46 vercent, Growing
stock, volume per hectare is 92.636 m3,

Pinus roxburghii and Cuercus incansa

account for 36.0 percent and 17.6 percent
respectively, Other species are Abies
pindrow (6.9%), Quercus semecarpi folia
(8.0%), Rhododendron arboreum (5. 7%)

Shorea robusta (3.2%), Quercus dilstata
(%.2%} fyonia ovalifclia (2.1%). Rest of the
o sSpec S yl o,

stoci. Tﬁe S?gﬁtﬁggtfaf%’Sézggsg?eaizzwggg
281.837 stems per hectare. The crop

diameter corresponding to the above basal
area and number of stems is 25 cm.

Upland hardwood Forest Type: This type

OCccurs over 231631 ha., out of t
of the accessible tree forest a?ga?85732 ha.
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vii)

viii)

ix)

Thus accounting for 23.5 percent of the

area. The over all canopy density is

49,5 percentqs Growing stock per hectare

is 112,486 m~, The oaks and Rhododendron
account for 63.5 percent of the growling stock,
Conifers account for less than 5 percent

of the growing stock and rest of the sgecies
are broad leaved. The crop has 18.9 m

basal a rea and 370,619 stems per hectare,
thus having a crop diameter of 25 cm.

Tegk Forest Type: This type occurs over
1.07 percent of the accessible tree forest
area (10561 ha. out of 985732 ha.). Most
of the area falls inNamnital district.

The overall canopy density is 66.0 percent
which is highest amongst the various forest
types within the Hill region of U.P,

Volume of growing stock per hectare is
69.278 m>. The species constituting this
volume are Tectona grandis (45.5 percent),
Shorea robusta (24,3 percent) Eucalyptus
species (6.4 percent) and rest of the species
constitute 3.8 percent. The crop has

8.3 m2 basal area and 246.156 stems per
hectare. The crop diameter corresponding
to the above basal area and number of stems
is 21 cms.

Sal Forest Type: S5al forest type occurs
over 142173 ha. out of the 985732 ha., of
accessible tree forest area. Thus accounting
for 14.4 percent of the area. The over all
canopy density is 60.8_ percent., Growing
stock per hectare is 175.303 m~, Shorea
robusta accounts for 74.3 percent of this
volume., Some of the other species are
Terminalia crenulata (8.3 percent),
Anogeissus latifolia (1.7 percent} Syzygium
cumini (1.7 percent} and Ougeinia dalbergiodes
(1.8 percent), The crop has 17.1 m2

basal area and 331,608 stems per hectare.

The crop diameter corresponding to the above
basal area and number of stems is 26 cms,

Tvoe: This type occurs _OVer
%hfégpgggggg o¥gfhe accessfgle tree fggest
: e

area. (14302 ha. out of 985732 hal.
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entire area falls in Nainital district.

The overall canopy density is 47.6 percent.
Volume of growing stock per hectare is
36,100 m3 Iowest amongst the forest types
in hill region. Acacia catechu constitutes
55.8 percent of the growing stock. The other
significant species is Dalbergia sissoo.
{21.4 percent}. Eucalyptus{3 percent)

Teak (0.4 percent) and other species
constitute the re;t. The basal area of

the crop is 6.6 m™ with 229,450 stems

per hectare. Thus the crop diameter is

19 cms.,  This indicates that the crop is
relatively young,

Miscellaneous_Forest Type: This type is
most abundant in the region and occurs over
an area of 285593 ha. accounting for

28,97 percent of the total accessible

tree forest area. (985732 ha.). The canopy
cover of this forest type is 49.0 percent.
Volume per hectare is 96.847 m3. Species
constituting 1 to 10 percent of the volume
are acacia catechu (1.4 percent), Anogeissus
latifolia (6.2 percent), Dalbergia sissoo
(3.2 percent), EFucalyptus (1,5 percent).
Lannea coromandelica (4,7 percent), Ougeinia
dalbergiodes (2.8 percent}, Pinus roxburghii
(1.1 percent} and Syzygium cumini (3.7
percent)., Rest of the species, each
constituting less than 1 percent volume,
account for 45.2 percent volume. The crop
has 11.1 m2 basal area and 250,892 stems
per hectare. The crcp diameter corresponding
to the above basal area and number of stems
is 24 cms.
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4.,3,2 Analysis of growing stock in districts

The volume per hectare and stems per
hectare by species and diameter classes
in accessible treeforest.area districte
wise is given in table No.IV.2.19 to
IV.2.32, These tables are given at the
end of this chapter. The abstract of

he tables is given below:

S1, District Area Vol./ha. Stems/ha
No, ha.
1. Aalmora 220782% 95,128 256.889 .,
2, Chamoli 98480 93.430 348,293
\yéf Dehradun 75403% 133,938 318,384
4. Garhwal - 158602 124,610 280.092
5. Nainital 250051 107,521 263.301
6. Pithoragarh 157134 102,339 230,163
7. Tehri, 22945 81,660 278.867
Total 983397 106.682 272,370

* Exclusive of 952 ha. in Almora district
and 1383 ha., in Dehradun district where
the enumeration plot could not be laid.

From the above table it is observed that
volume perhectare varies from 81.660 m3
in Tehri district to 133.938 m3 in Dehradun
district. Number of stems varies from
230 per hectare in Pithoragarh district to
348 per hectare in Chamoli district.

The whole of accessible tree forest
area sampled hags a total growing stock of
104.9 million m3 and 267.8 million stems.
Per hectare volume and stems in the accessi-
ble forest area is 106.682 m3. and 272.37
stems respectively.
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Sampling error

Standard error percent of growing stock
district-wise is given below:-

District Total Volume S.E. percent
- million m3
Almora 21,0 7.05
Chamoli 9.2 10.12
ehradun 10,1 9.16
—

Garhwal 19.7 9.79
Nainital 26,9 7.47
Pithoragarh 16,1 9.22
Tehri 1.9 22.34
Total 104.9 3.52

The standard error expressed as the
Percentage of growing stock in the hill
region is 3.52 percent.

Limitation df the survey

The above table indicates that the results
of the survey have a precision within + 10%
at 95% probability level for the hill Tegion
surveyed in Uttar Pradesh. District-wise
break-up leads to loss of precision and the
standard error percentage goes as high as
22.34% in case of Tehri district. It is
therefore, clear that the results of this
survey cannot be used for estimating, within
reasonable precision limits, the growing stock
in a district. However, the results of this
survey could be used as the basis for
designing a detailed survey at district level.

-
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4,5 Household fuel consumption in the Nainital
a.nd Pithoragarh districts of hill region

Information on the quantity and pattern of
fuel consumption in rural -households of the survey
'area was also collected while doing the main forest
inventory works, This information was collected by
direct enquiry method from four representative households
of each village near to camping places. This
information so collected was compiled and is given in
Table No, IV.5, Consumption pattern as far as
extent of fuel wood removed from forest i1s concerned
may very depending upon distance of village from
the nearest forest, The information gives indica-tion
about the rural fuelwood consumption in the vicinity
of forests.

N

From the table, it i1s seen that on the
average per capita per annum fuelwood -~ agricultural
waste consumption in Nainital & Pithoragarh districts
is 498.9 kgs and 965.4 kgs. respectively. 1In
Pithoragarh district agricultural waste is not used.

Other sources of energy used are kerosene oil,
The per capita per annum consumption is 8.3 litres and
7.66 litres in Nalnital and Pithoragarh districts
, respectively. Kerosene oil is mainly used for lighting
“ purpose,

List of villages sampled for house-hold fuel
consumption are:=-

District Name of village No. of house-~holds
_sampled

Nainital Syanli
Bhur Mholia
Tiliapura

Gosl Kuan
Pithoragarh Khari j

; - Duti Bazar
Chori Bagar
Baram
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Appendi x-I

Year of survey and publication of Survey of India
topo maps used for forest inventory in Hill region

of Uttar Pradesh.

S.No.E Topo-Sheet E Year of Survey E Year of
H No, H ! publication
1, 53 F/11 1965-66 1969
2. 53 F/15 1965-66 1970
3. 53 F/16 1965~66 1969
4, 53 K/1 1966-67 1972
5. 53 K/5 1965-67 1971
6. 53 K/9 1966-67 1971
7. .« 53 K/10 1966-67 1970
8. .53 K/14 1966-67 1970
S. 53 K/15 1966-67 1970
1o, 53 N/4 1963-64 1367
11, 53 N/B 1963~-64 1967
12, 53 N/12 1963-64 1967
13, .53 N/16 1963-64 1967
14, 53 ¢/1 1963 1967
18, 53 o/2 1963=-64 1967
16, 53 0/3 1364-65 1970
17, 53 0/4 1964-65 1370
18, 53 O/5 1963-64 1968
lg, 53 o/6 1963 1967
20, 53 o/7 1964-65 1969
21, 53 o/8 1964-65 1974
22, 53 0/9 1963 1968
23. 53 0/10 1963 1967
24, 53 o/11 1964-65 1968
25, 53 0/12 1964-65 1968
26, 53 0/13 1963 1967
27. 53 0/14 1963 1966
28, 53 0/15 1963~64 1966
29, 53 0/16 1963-64 1966
30. 53 rP/9 1969-70 1972
31, 53 p/13 1969-70 1972
32. 62 B/4 1963 1965
33. 62 B/8 1921.22,1963 1980
34. 62 B/12 1961-63 1980
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S.No. Topo-Sheet Year of sSurvey Year of

No, publication
35, 62 C/1 1963-64 1968
36, 62 C/2 19613-65 1967
37. 62 C/3 1963-64-65-66 1966
38. 62 C/4 1920-~21 1923 & 1946
39. 62 C/5 1921-22,1961-62 1967

1963-64,1965-66

40. 62 C/6 1961-62 1967
41, 62 C/7 1961-62 1967
42, 62 C/8 1961~.62 1967
43, 62 C/9 1961-62 1970
44, 62 D/t 1922-23 1940
45, 62 D/2 196465 1968
46, 53 J/3 1964-65 1972
47, 53 J/4 1964-65 1969
48, 53 J/8 1964-65 1967
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N Appendix -II
LOCATION OF CENTRE OF SAMPLE PLOTS VISITED FOR

FOREST INVENTORY
Districti=- Almora

Map sheet coverage : 53 N/12,16
53 0/1,2,5,6,9,10,11,13,14,15
62 C/1,2 (14 sheets)
Langiiude.n « Porest ¢ Land » Forest ' Vol (ms) No. of
and ¢+ Divia- use s type per ha, = trees

[ ] L B
]
‘Latitude N s sion :code*-code* ' : per ha,
of plot centre » code* . ' '
[ ] . L ] & :
» ¢ [}
[} L}
] . ] L} .
[ ] . ] [} .
e TOTE T T T e T e TP T ET ST I T T O NI TN TGN e T e T ey Ty Wy gy mg =y -
1 * 2 . 3 t 4 1+ 5 r ¢
""o".-u-t-o-o-o-o-o".-o-'o-o-.‘oLo—.-.-oLo -0"¢"-"’o e T me™s™e
M sheet No, 53 N/12
79 49 41 03 01 06 155,614 135
30 (o]0} 41
79 37 36 03 01 06 93,422 335
30 00 49
Map sheet No, 53 N/16
79 49 41 04 01 09 160,482 430
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79 51 55 04 03 06 44, 299 105
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79 57 39 04 03 09 14,079 70
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79 59 49 04 01 09 183,426 430
30 02 08
79 57 42 04 03 08 90,998 50
30 00 23
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30 04 43
79 S0 07 04 01 - Inaccessible
30 02 45
79 S3 54 04 02 09 153,897 260
30 04 36 .
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30 03 49
79 56 27 04 02 - Inaccessible
30 03 42
79 47 20 04 02 09 215, 320 215
30 07 26
79 . 47 38 04 02 o9 122,753 90
30 07 18
T9 51 34 04 03 09 22,191 140
30 07 24
79 54 45 04 02 09 137,944 290
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04 02 09 ‘Inaccessible

04 02 09 9,237 60
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04 02 09 101.424 215

04 02 08 Inaccessible

04 02 09 551,649 180

04 - - Inaccessible

04 02 09 251.547 335

04 03 01 11;465 20

04 02 08 72,256 85
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Map sheet No, 53 0/1

04 o1 09 - -

04 03 06 0.000 0o

04 01 06 154,905 30
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04 ol 09 - 624295 280
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29 37 16
79 29 19 04 01 06 66,052 65
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03 01 06 - -
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03 03 06 29.439° 10
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03- 01 - Inaccessible
03 01 06 178.466 155
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46,959 165
0.000 00
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0.000 00
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0.000 00
55,280 20
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03 03 06 - -
03 o1l - Inaccessible
03 0l 06 64.160 180
03 01 06 178,255 95
03 12 00 0.000 00
03 03 06 - -
03 a3 20 2.844 20
Map sheet No. 53'0/15
02 cl 0% 146,222 190
02 01l 06 73,187 70
02 ol 06 113,101 30
02 01 06 60,381 125
Map sheet No, 62 B/4
03 01 09 193,823 360
03 01 0% 188,684 325
03 Q2 0% 84,181 115
04 02 09 Inaccessible
03 04 00 0.000 oo
03 02 09 58,939 115
03 Q2 09 84,772 160
04 03 - Inaccessible
Map sheet No, 62 C/i_

03 01 06 113,679 115
03 01 Q6 158,097 90
03 ol 06 .55.724 230

Contents



D o g O P T g B P T L S A Sy My By Em g g g =g g uny it Sl Rt Bk Lk Rat Bt Rt T

- T g N g L g T G e T R R G T G e N L e e R L e N e Y T g Ty T g ey

80
29

80
29

ao
29

80
29

80
29

80
29

80
29

80
29

80
29

80
29

1

00
50

01
S5
co
56

04
S6

05
56

07
56

04
58

02
59

02
31

02
30

35
13

54
43

40
40
44
40
43
42

48
37

34
16

59
08

15
44

01
39

2 3 4 5 6
03 01 09 258,004 595
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29 38 30

78 3as 51 o7 ol 11 209,666 75
29 39 58 )
78 39 15 07 01 11 206,984 130
29 37 33

78 40 08 07 01 11 163,595 90
29 39 11

78 42 19 07 01l 20 125,290 80
29 38 22

78 38 07 07 0ol 11 281,146 165
29 39 58
-78 39 22 07 01 11 158,275 75
29 37 35

78 32 07 10 01 20 115,122 335
29 40 46

78 32 53 10 ol 20 42, 326 100
29 41 15

18 34 37 10 0l 11 170,155 60
29 41 16

78 37 50 07 ol 11 42,859 80

29 40 12
Contents
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18 as 28 1o o1 11 127,550 185
29 41 42
78 a9 c3 07 01 20 115,815 55
29 40 45 .
78 40 3 07 01 11 221,263 140
29 41 13
78 41 57 07 01 11 248,374 320
29 41 14
78 43 19 07 01 11 335,554 120
29. 42 23
78 44 12 07 01 11 221.724 135
29 40 cé6
78 33 48 1o 03 20 131,255 75
29 43 24
78 - 34 07 10 01 11 S.127 10
29 44 09
28 36 03 10 01 20 138,514 60
29 43 42
78 36 07 10 01 20 175,326 75
29 43 50
78 37 30 1o 01 11 217,263 195
29 42 50
78 39 58 10 - - Inaccessible
29 44 40 .
78 42 13 07 01 11 187.501 275
29 43 20
78 40 14 10 - - Inacceasible
29 44 11
78 42 34 07 01 20 77.371 135
29 44 57
78 44 58 07 03 20 395,145 210
29 42 34
Mgp sheet Ho, 53 K/14
78 46 12 07 17 T - Inaccessible
29 a6 18
78 46 12 07 01 - Inaccessible
29 36 12
78 47 as 07 - - Inaccessible
29 a5 So
78 49 53 07 01 11 153,933 155
29 36 41
78 45 1s 07 01 20 - -
29 3% 54
78 47 10 07 01 11 262,531. 170
29 37 33
78 4147 33 o7 o1 11 243,073 250
29 38 31 .
78 49 59 07 01 11 160,723 160

29 38 57
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78
29

78
29

79
30

79
30
79
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79
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79
30

79
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79
30

79
30

79
30

79
30

79
30

79
30

79
30

79
30

1

51
26

52
26

00
o0

02

09

07
01

11
02

11
00

01
03

01
03

04
03

03
03

07
02

07
04

09
02

10
03

46
42

34
42

22
07

05
21

29
51

44
28

00
00

25
25

18
50

10
33

04
35

30
49

10
41

38
49

45

20
03
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2

07

07

07

07

07

Map sheet No,

3

o1l

o1

01

12

01

01

07

08

01

01

Map sheet No, 53 N/4

09

09

04

09

04

04

09

09

09

09

09

09

09

09

13

13

01

ol

01

01

o1

01

o1

01

ol

01

o1l

o1

4 5
11 152,147
11 176,443
20 176.868
20 139,189
00 0,000
11 276,547
11 147.994
53 K/15 -

20 80,099
20 47,584
00 0.000
00 0.000
08  430.359
09 331.555
09  247.552
09 124,361
09  149.059
09 176,539
09  110.576
09 128,860
06 215,288
09  117.122
09  122.868
01 400.042

14S
255

00
305

255

240 -

00
00
135
490
85
230
230
510
315 .
325
220
245

350

Contents
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2

3
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e R e s N e I T g s Ty m e e E gy By m e, my g, mm,

79
30

79
30

79
30

79
30

79
30

79
30

79
3o
79
30

79
30

79
30

79
30

79
30

79
30

79
30

79
30

79
30
79
30

79
30

79
30

79
29

79
29

79
29
79
29

00
06

06
07

o8
06

08
06

10
05

02
09

03
09

-85
09

07
07

07
09

02
11

00
11

04
11

03
11

06
10

05
11

01
12

o1
14

03
12

ol
45

00
46

04
45

03
46

06

29
25

22
11

28
28

48
1o

09
04

09
19

29
20

21
46

05
42

27
40

26
02

00
26

kb |
20

05
06

44
28

42
56

24
56

04
34

57
42

44
38

43
46

24
46

39

09

09

09

09

09

09

09

09

09

09

09

09

09

09

o9

09

09

09

09

o1l

01

o1
01
01
01
01
01
o1
o1
01
01
12
03
01
01
03
01

11

06 60,701
09 272,549
01 199,654
01 305,815
08  329.496
06 103,893
09 44,491
08 59,766
09 234,124

09 134,789

06 77.263
09 47,886
00 0.000
09 47,518
09 50, 309

09 180,095

09 -

08 100,424

00 0000

Map sheet No, 53 o/1

09

09

09

09

03

0l

12

01

o8 33.250
08 93,081
oo 0.000
08 94,298

Lt Akl Bt el Bl B Lt Rt Rk o

6

Toa gy Wygmymywomy,y

100

200

90

105

235

95

115 -

260
180
150
180
150
00
70
80

135

40

00

30
200
00

210
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79
29

79
29

79
29

79
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79
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79
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79
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79
29

79
29

79
29

79
29

79
29

79
29

79
29

79
29

79
29
79
29

79
29

79
29

1

00
36

02
36

04
37

03
37

03
40

1lé
12

12
16

05
18

48
21

12
56
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PO TI T ETAT YT T YTy g Ty Ty g mgm

-.-..—.-.-.-..,

2 3 4 5 6
.= . .‘;9. . .O; o= ;9. . .-. eme=s :-.-.-..
09 03 06 18,752 10
09 03 08 16, 311 40
09 01 08 134, 346 445
09 12 00 0.000 00
09 03 09 11,935 11
09 12 00 0,000 00
09 03 09 3.367 05
09 03 09 24,409 80
09 03 06 43,112 10
04 03 09 17,817 55
04 01 06 48,891 10
09 03 09 0.000 00
09 01 09 125,965 250
04 10 00 0.000 00
04 01 09 92,684 300
Map sheet No, 53 0/2
07 o1 11 195,067 365
07 01 09 112,604 155
07 - - Inaccessible )
07 06 00 0000 00
07 03 11 0.000 00
Totalt=- 202 Points
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Map sheet coverage

mEmme e e e ™y Ty my wmy TeTerTe™e e "w .

-.-.-.-. -.-.-. -.-.-.-.-.-' -. -. -.-. -.-.‘

Longitude E
and

Latitude N
of plot centre * code*
§ 5 3
§ 2 3
a T 0

i

L
79 13 41
30 00 48
79 13 53
30 01 42
79 12 13
30 04 26
79 13 51
30 04 23
79 14 42
a0 c3 09
79 12 25
30 07 30
79 14 29
30 05 47
79 09 58
30 07 50
79 13 04
30 08 33
79 14 30
30 Q8. 5%
79 08 40
30 11 08
79 10 33
30 1o 10
79 13 51
30 10 06
79 03 39
30 14 49
79 06 08
30 13 57
79 08 49
30 13 32
38 28 47

4 01

chamo;i
5

53 N/4,8,12
53 0/1,5 (5 sheets)

b d Bk L PR P Y el S L ] - =g - =y W, Wy W, -, bl Bk el

* Forest' Land ' Forest ' Vol (m°)' No, of
' per ha, * trees

‘Divi- ®
'sion

use

3

' type
code™ codev

4

* 5

Map sheet No, 53 N/4

04

04

04

04

04

11

12

11

13

12

11

11

12

11

11

11

11

0l

01

01

01

o1

ol

01

01l

o1

o1

03

ol

03

03

03

01

03

09

09

09

09

09

09

09

09

09

09

09

09

09

06

09

09

09

179.605
57.794
162,254

44,807

108,896
148,472
44.096
35,255
0,000
49,888
0. 305
84, 352
5.974

163,373

60,718

' per ha,
[]

- = e B = @

230

95

25

140

390

70

175

370

00

370

05

20

20

320

195

L el Sl R ¥ Y

*® & ® &= 5 & B v a =

-.-.ﬁ-'-.-.-.r.-.-.-.ﬁ-.- bl Tt Ead

.-'-.h.n.-.-.-.-.-.
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1 2 3 4 5 6
79 11 02 11 01 06 - -
30 14 19
79 11 31 11 01 09 72,090 370

30 13 15
Map sheet No., 53 N/8

79 16 13 04 o1 09 18,504 125
30 00 27

79 16 42 04 03 09 72,386 80
30 02 08

79 19 38 04 01 09 a5, 7119 165
3o o1 58

79 20 43 04 01 06 199,520 75
30 01 53

79 21 50 04 01 09 - -
30 00 35

79 24 29 04 o1l 09 136,631 220
30 o1 38

79 23 07 04 01 09 - -
30 00 53

79 25 51 04 01 09 - -
30 01 a3

79 26 38 04 o1 09 - -
30 o0 57

79 28 26 04 01 09 69.924 100
30 00 18

79 29 10 12 ol 09 195,962 400
30 02 16

79 15 34 04 01 09 2.623 10
30 02 . @8

79 19 S4 04 01 09 78,111 260
30 03 18

79 20 12 04 01 09 203.313 500
30 02 37

79 24 21 12 01 - Inaccessible
30 03 25

79 23 14 12 01 09 133,091 220
30 04 06 ‘
79 25 35 12 o1 09 124,333 250
30 02 58

79 28 00 12 01 09 57,363 125
30 02 52

79 15 21 04 01 09 47,233 285
30 05 27

79 17 13 11 01 09 112,828 270
30 07 04

79 18 54 12 13 00 0.000 00

30 o6 13
Contents
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1 2 3 4 5 6
CaTemy g Wy Ty =y bt Sk bt ek Aad ol Bl Bl Rl A Rl PR P PN P R Tt Rt e
79 18 43 12 01 09 83,926 145
30 06 18
79 20 24 12 o1 09 219,645 355
30 05 13
79 28 57 12 01 06 119,013 320
30 05 58
79 28 32 12 01 06 128,249 105
30 06 17 :

79 15 13 11 o1 09 66.067 420
30 08 01

79 18 00 12 0l 09 117.511 255
30 09 26

79 20 41 12 03 06 73,693 45
30 09 16 _

79 21 44 12 o1 06 81,021 45
30 08 18

79 26 44 12 o1 09 54,302 130
30 09 47

79 25 41 12 o1 08 47,372 180
30 07 44 :

79 28 12 12 o1 09 149.139 285
30 09 30

79 16 16 12 12 00 0.000 00
30 12 06

79 16 10 12 03 09 28,350 105
30 10 22

79 19 56 12 03 06 1,374 05
30 10 40 ‘

79 21 42 12 01 06 62,585 185
30 12 06 - .

79 23 06 12 03 08 25,782 80
30 11 10

79 24 24 12 01 09 - -
30 11 19 _

79 26 25 12 01 09 137,646 235
.30 10 16

79 fg gs 12 01 09 106,935 315
93 29 02 12 01 09 155,799 240
30 10 45

79 18 57 12 01 09 65,385 90
30 14 34 |
79 20 02 12 01 06 43,820 40
30 13 32

79 22 25 12 01 09 68,948 75
30 13 56

79 23 19 12 01 09 23,542 110

30 14 46 )
' Contents
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bad 2l Ruad Rt Bend Bt ent Baad Senk Sk Bt TP RPNl B Rl R Rl Bl Sl Bt Tl Bl Tagll Rk Radl R g 1

1 2 3 4 S 6
We Te e TETe T e TWeT e TeTe TITIT i T T e T T s T Te TrT oWy T T T -
79 24 09 12 01 09 67,491 225
30 12 43
79 26 21 12 01 09 114,679 140
30 12 59
79 26 09 12 01 09 11,252 1o
30 14 32
79 29 29 12 - - Inaccessible

30 14 47
Map sheet No, 53 N/12

79 32 22 12 01 06 106,773 130
30 01 00

79 30 05 12 o1 09 160.591 420
30 01 28 ]

79 32 55 12 o1 09 200.089 570
30 00 " 16

79 35 42 12 01 08 108.397 167
10 ol 44 -

79 39 56 12 03 06 138,789 25
30 01 38

79 42 14 12 01 08 59,481 220
30 00 44

79 40 13 12 03 06 58,151 25
30 01 44

79 44 33 12 03 06 56,298 20
30 o1 18

79 42 48 12 o1 06 - -
10 01 07

79 30 47 12 01 06 - -
10 04 733

79 39 34 12 o1 09 134,349 255
30 03 34

79 37 82 12 03 09 69.365 180
30 03 S8

79 40 08 12 01 09 282,566 455
30 03 48

79 42 ié6 12 - - Inaccessible
30 03 40 .
79 43 25 12 03 09 60,809 65
30 03 32

79 44 01 12 01 08 163,306 185
30 03 S8

79 31 04 12 01 09 153,704 335
30 06 16

79 31 25 12 01 06 117,209 115
30 06 10 o

99 34 S8 12 01 09 232.148 265
30 o056 38

79 35 54 12 01 09 51,49 Contents

30 06 22
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79
30

79
30

79
30

79
30

79
30

79
30

79
30

79--

30

79
30

79
30

79
30

79
30

79
30

79
30

79
30

79
30

79
30

79
30

79
30

79
30

79

30

79
30

79
30

79
30

38
05

K
06

40
05

44
05

42
06

30
08

32
08

-34

09

36
09

36
o

43
07

44
09

34
11

33
10
3?7
11

35
11

39
12

40
11

42
10

44
10

33
i4

35
13

36
14

38
13

30
40

50
46

50
15

36
33

49
54

11
40

16

48

44
05

18
06

10
25

05
48

20
42

20
50

11
34

18
05

07
23

07
26

03
58

20
30

01

53.

48
34

51
16
36
1s

34
21

2
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

12

12
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3

12

01

o1l

01l

01

12

01

01l

o1

01

01

01

11

01

10

01

01

01

10

0l

0l

4

0o

09

oo

09

09

09

09

00

09

00

o1

08

09

oo

09

5 6

it Al Bad Bl Tl Raul Bl Zond Bl hf B Tad Dol Bl hed Red Tk Bt Tt

0.000 00
Inaccessible
Inaccessible
219,481 260
Inaccessible

0.000 00

56,124 265
260,458 330
Inaccessible

4,106 10

71,008 95
Ingccessible

0.000 00
Inaccessible
157.772 130

0.000 00
132,094 200

0,000 00

91,981 170
Inaccessible
Inaccessible

0.000 00

45,597 60

Inaccessible
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79
30

79
30

79
30

79
3o

79
30

79
30

79
29

79
29

79
29

79
29

79
29

79
29

79
29

79
29

79
29

a8
14

40
13

a1
11

30
10

32
14

30
13

14
59

23
56

26
57

15
57

21
59

20
58

22
58

24
58

27
58

46
11

04
36

28
40

58
45

14
16

12
16

15
51

50
42

43
27

57
56

49
07

47
26

02
41

57
48

0l
31

e P el Il Al e
2 3 4 5 6
12 10 ;0. -0.000 00
12 - - Inaccessible
12 02 09 0.000 00
12 02 09 0,000 00
12 10 0]3) 0.000 00
12 02 09 0.000 00
Map sheet No, 53 0/1

04 01 09 150,693 215
Map sheet No, 53 0/5

04 01 06 112,111 85
04 01 06 65,124 120
04 o1l 09 164,085 80
04 01 09 99,732 325
04 0l 06 - -
04 ot 09 - -
04 01 06 67.478 15
04 o1l 09 74.247 320
Total 3= 127 points
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Map sheet coverage t 53 J/3,8 ( 2 sheets)
R Ry Y B Y T I TN M e TS T I T T T e T e T I e T T T e Ty T Q™ TemeMywygmagm,
Longitude E ‘* Forest * Land ' Forest® Vol (m~) * No, of °*
and 'Divie 'use ' type 'per ha, * trees °*
Latitude N : sion : code* * code* * : per ha. '
t d " [ ] [ ] | ]
oii’) Elo"t cex:: re : code \ : : X :
[ & [ =] 1 . ' ' * .
§ g 8 [ ] [ ] [ ] ] ]
Q g J; n . e » ’ é
e TLTOTeTE IO T T I T TN T T M T e e N N T Ty P Ny e Sy mg Emy g m gy m, mgm
1 | ] 2 [ ] 3 ] ] 5 ] [ ]
TOTeTeTITITITITMITITI ST e T I T I T e T s T e T e T I T I T I T e T T e e Ty Ty Ty my W=
Map sheet No, 53 J/3
78 10 le 13 01 20 120.902 195
30 19 20
78 09 44 13 01 08 26,063 a8s
30 21 36 '
78 11 26 13 01 09 102,226 170
30 22 07 ;
78 12 32 13 01 - Inaccessible
30 20 19
786 14 55 13 o1 08 U - -
30 22 o7
78 14 40 13 01 09 123,652 380
30 23 10
78 11 30 17 01 09 135,002 95
30 27 07
78 0l 36 17 12 00 0,000 00
30 29 00
78 04 44 17 03 20 17,270 70
30 29 28
78 06 12 17 01 09 42,114 200
30 29 00
78 07 38 17 01 09 126,526 420
30 29 30
78 09 46 17 01 08 82,223 215
30 28 06
78 11 31 17 12 00 0,000 00
30 27 58
78 12 08 17 04 00 0,000 00
a0 29 34
78 13 01 17 11 00 0,000 00
30 29 05
78 14 24 17 11 00 0,000 00
30 28 31
Map sheet No, 53 J/8B
8 28 4 1 1
30 &6 28 3 0 20 70,189 240
'.?’g %'_7, gg 13 03 20 6.475 10 Contents
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P P L e ol ol Bk Sk 2t Rk 2t Bl Bl Bt Bk Bt B Rak Rk Beud Tod Sod Bt ol bk Tond Sad Dl o

) 2 3 4 S5 6
-.-o-‘.-ov-o-o".-o---u WMy, gyt Ty e, -‘?-o —ette Te™e
78 26 30 13 01 20 - -
30 05 26
78 25 58 13 01 20 147,531 175
30 07 04
78 29 33 13 01 20 122,738 180
0 05 09
78 29 59 13 ol 20 58,548 165
30 07 18 . _
78 16 21 13 01 20 285,533 205
30 10 25
78 19 13 13 - 01 20 125,931 110
30 09 33
78 i8 53 13 03 20 68,531 125
30 10 49
78 21 39 13 03 20 - -
30 07 5S4
78 22 28 13 01 20 - -
30 10 00
78 25 i9 13 04 00 0.000 00
30 09 30
78 27 09 13 03 06 0,000 00
30 08 08
78 29 23 i3 01 06 - -
30 09 54
78 28 10 13 03 20 - -
30 07 39
78 16 20 13 01 20 116,930 135
39, 10 25
78 16 14 13 ol 20 218,977 S0
30 12 09
78 18 51 13 0l 20 21, 668 65
a0 10 50
78 20 00 13 01 09 34,386 120
30 12 54
78 22 33 13 03 09 - -
30 10 06
78 22 59 13 12 ¢])) 0.000 Q0
30 10 26 ‘ .
78 24 a6 13 01 09 45, 391 225
30 12 05
78 26 00 13 04 Qo 0,000 00
30 12 14
78 26 a2 13 01 11 119,891 205
30 10 17
78 16 a7 13 01 09 68,995 220 -
30 12 - 59 .

78 19 22 13 03 20 0.00C

30 114 17 Contents
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78
30

78
30

78
30

78
30

1
18
13

26
14

25
13

29
12

11
lé6

52
03

40
29

50
50

- 112 -

3 4 5 6
13 04 00 . .0:0;0 ) .oc.)-. )
13 03 06 1,354 10
13 03 09 113,460 90
13 03 06 0.000 00
Totalie 46 points
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District 1 Pithoragach

Map sheat coverage 53 0/13,14,15,16
62 B/4,8,12
62 q1’2.3'4.5'6'7'8'9 ( 16 sghsats ’

MMaTET T T T T T T T e Ty Ty Wy w g Sy mymgmym,my, Sy wg ey gy Ty

Longitude E # Forest' Land * Forest Wol (m3) ' No, of

and o Divi- tuse * type fYer ha, , trees
Latitude N « sdon ‘code™ code* rer ha.
of plot centre , code* ¢ ' . .

- . . -~
$ & g . C ; ;
% g 8 s ! ‘ [ ] ¢
a e 9 [ ' s ) []
“Q-O-F"o-omo-o"b-o"o"-"o-o"o ,.0-!-'0".'of.'."o'u‘\--'"o---o“o -

» 2 ‘3 : 4 ¢ S '
-o-.-.-c“."o-.-.“'o".".-..-."o--b-.-.-Q"O-.-o-o"‘o"o-o-q"o"'o —e e
Map sheet No, 53 0/13
79 52 07 02 - - Inaccessible
29 46 36
79 S5 11 02 c1 06 114,531 75
29 47 13
Map sheet No, 53 0/14

79 59 28 03 o1 12 144,370 105
29 38 36
79 57 S6 03 03 06 86,093 30
29 42 08
79 56 47 03 ol 06 86,554 100

29 43 47
Map sheet No, 53 0/15

79 49 12 0s 01 - Inaccessible
29 16 34

79 52 54 02 ol 06 71,999 150
29 16 42

79 55 (o Jr ) 02 01 06 250,306 155
29 1é 47

79 57 25 02 01 06 171,289 115
29 15 43

79 59 25 02 01 06 76,057 90
29 16 28

79 58 11 02 0l 09 128,287 125
29 le 0l

79 48 51 02 o} 09 158,408 245
29 18 56

79 51 16 02 01 06 134,432 130
29 18 27

79 53 Q9 02 01 06 109,142 75
29 19 58

79 54 23 p2 03 o6 16,473 20
29 17 33

79 55 20 02 01 06 82, 311

7
29 19 o8 0COI’]'[eI‘l'[S
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bl Al Rk Bl Ak 2l 2t Bk Bk Sad Sl Bad Rl od Sd Bl lad Ao Bl R L Bk Tl Rl LT
79 57 13 02 01 06 117,904 125
29 13 22

79 57 58 02 03 09 4,416 20
29 19 24

79 59 36 02 01 06 69,927 195
29 18 06

79 54 39 02 01 05 . 137,167 90
29 20 S3

79 55 11 02 13 00 0,000 00
29 21 44

79 57 19 02 03 06 0.000 00
29 20 42

79 59 32 02 o1 09 92,137 200
29 20 38

79 5¢-- 52 02 01 06 24,983 70
29 24 36

79 51 41 02 01 06 51.610 60
29 22 54

79 53 22 02 01 06 161,624 160
29 22 49

79 54 12 02 01l 06 56,907 120
29 24 42

79 ST 11 02 0l 06 1,561 05
29 22 36

79 58 02 02 o1l 06 95,304 95
29 22 36

79 59 31 02 10 00 0,000 00
29 24 54

79 57 22 02 01 06 121,193 35
29 27 05

79 57 06 02 01 06 17,884 15
29 28 09

79 57 59 02 04 00 0.000 00
29 28 01

Map sheet No, 53 0/16

79 58 25 05 01 11 235,120 180
29 04 58
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08 Ql 20 10,701 45
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3 4 5 6
79 28 35 08 01 20 119.686 125
29 15 57 -
79 15 15 . 08 12 00 0.000 00
29 18 06
79 17 19 o8 01 11 271,542 170
29 19 22
79 18 48 08 01 11 209.814 175
29 19 14 _
79 18 44 08 01" 11 216,208 155
29 18 14
79 21 26 08 o1 11 146.785 190
29 19 40
79 21 0S 08 01 20 80,955 130
29 17 49
79 23 5% 08 - - Inaccessible
29 19 19
79 23 19 08 01 20 7.125 05
29 18 07
79 25 52 08 0t 20 160,932 - 135
29 17 52
79 17 26 08 01 11 226,711 65
29 21 29 o .
79 15 04 08 01 11 123,723 175
29 20 S8
79 17 41 08 01 11  165.907 115
290 20 38
79 19 49 08 01 20 42.563 55
29 21 52
79 22 19 08 12 00 0.000 00
29 22 27
79 20 11 08 01 20 113,099 170
29 20 02
79 16 18 08 01 11 203.201 120
29 24 57
79 19 38 08 o1 11 196,657 160
29 23 54
79 20 28 08 01 20 122,261 105 -
29 23 01
79 16 27 08 01 11 224,064 215
29 25 03
79 17 47 08 01 11 195.861 120
29 25 20 : :
79 21 08 0ol - - Inaccessible
29 26 48
79 28 46 o1l 02 09 Inaccessible
29 18 23
79 28 46 o1 02 20 0,000
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79 23 27 01 02 20 0,000 00
29 20 3s

79 23 51 01l 02 08 Inaccessile

29 21 49

79 26 27 o1 02 06 0,000 00
29 22 22

79 26 05 01 13 00 0.000 00
29 20 05

79 29 27 01 13 00 0,000 00
29 23 02

79 23 42 ol 02 20 0,000 00
29 23 26

79 26 21 01 03 08 Inaccessible
29 23 51 .

79 26 09 01 01 09 1Inaccessible
29 23 a8

79 27 47 01 15 00 0.000 00
29 23 30

79 29 43 01 02 06 0,000 00
29 23 59

79 25 43 01 02 09 77.264 130
29 26 (431

79 26 49 01 02 06 Inaccessible
,29 26 30

79 28 01 01 03 20 Inaccessible
29 26 14

79 29 40 01 03 06 Inaccessible
29 26 07

79 19 32 0l 02 09 117,403 215
29 29 49

79 22 10 01 02 09 151,189 280
29 29 S8

79 23 11 01l 03 09 Inaccessible
29 27 85

79 24 19 01 02 09 238,902 370
29 29 34

79 28 ' 59 (131 02 - Inaccessible

29 28 38
Map sheet No, 53 O/8

79 22 05 49 01 20 04692 05
29 04 28

79 23 56 49 01 20 31,946 110
29 04 04
79 26 07 49 01 20 35, 345 70
29 04 04
79 23 07 49 01 20 128,567 240

29 05 17
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. 0000
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6.485

30.772

92,760

64,796

40,086

21,425

32,453

16,238

37.458

0,000

105.185

165,645

124,108
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3.514
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49 o1 20 117,815 460
49 o1 20 0.000 00
49 o1 20 96,577 110
08 ol 20 97.652 220
Map sheet No, 53 p/10
01 01 06 29.536 45
01 0l 06 148,600 75
01 01 20 46,027 295
Map sheet No, 53 0/11
01 01 08 157,461 275
01 01 20 171.482 55
01 01 11 245.572 130
o1l 01 11 341,984 160
ol 01 20 42, 681 70
0l 01 - Inaccessible
01 03 20 7.823 30
ol 11 0o 0.000 00
0l 14 00 0.000 00
01 01 20 109.170 50
01 03 20 49, 349 05
01 01 06 68,528 140
01 01l 09 138,474 300
o1l 01 09 51.944 155
01 01 09 - -
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94.097 185
103,912 170
183,064 325 .
83,442 475
48, 341 155
69.979 150
0.000 Q0
116,757 50
0.000 00
46,165 110
0.000. oo
107.238 405
0.000 oo
185,548 295
Inaccessible
39,901 25
119,193 100
126.594 180-
31,292 50
0.000 0o
8, 381 55
87. 338 280
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o} § 15 o0 0,000 00
ol 0l - Inaccessible
ol 02 o8 0.000 - 00
01 01 20 Inaccessible
ol 01l o8 0.000 00
0l ol - Inaccessible
0l 12 00 0.000 co
0l 01 06 0.000 00
01 0l 20 - -
0l 01 - Inaccessible
Map sheet No, 53 0/12

06 12 00 0.000 00
06 12 00 0.000 o]0]
49 ol 20 162,282 140
06 01 17 34,743 30
06 15 co 0,000 00
06 01 20 80.896 80
06 01 20 134,592 85
06 03 20 4,024 15
o6 03 20 0,000 00
06 c1 20 17.010 15
o6 0l 20 41,479 330
06 01 20, 187.51¢6 360
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79 33 54 06 03 20 10,111 30
29 07 10
79 37 22 06 01l 20 302.139 260
29 06 29
79 35 05 06 01 20 47,583 45
29 06 00 :

79 39 36 06 03 20 0.000 00
29 05 43

79 37 51 06 01 20 186,846 150
29 06 46

79 40 46 06 01 20 26.284 40
29 05 23

79 43 02 0s 01 20 123,272 185
29 07 10 v

79 44 30 0s 01 10 117,552 70
29 05 20

79 33 22 06 01 - 20 86,888 85
29 07 51

79 34 04 06 03 20 0.000 00
29 09 43

79 36 20 06 12 00 0.000 00
29 08 41

79 39 10 06 01 20 88,098 115
29 07 36

79 38 22 05 01 20 179,171 200
29 09 53

79 41 44 06 01 20 289,526 190
29 o8 57 :
79 40 42 05 01 10 195.403 295
29 08 28

79 43 30 05 01 - Inaccessible

29 09 58

79 14 05 05 o1 20 142,455 130
29 07 30

79 30 17 49 01 20 97.955 - 35
29 10 38 .

79 32 1o 06 o1 20 82,576 100
29 10 06

79 34 38 05 03 20 23,073 10
29 12 25

79 36 41 05 01 20 67.554 75
29 11 20

79 38 39 05 01 20 83,271 86
29 10 24

79 38 53 05 01 20 30,420 105

Contents



R LT 4 e AT L P R P R Y R P N T T YWy T T T gy Ty g g g™

TET 0T eTETTETI™ ST I T e NI T I T e T T e T Ny Ty By, Ty Wy gmp gy m g -,

79
29

79
29

79
29

79
29

79
29

79
29

79
29

79
29

79
29

79
29

79
29

79
29

79
29

79
29

79
29

79
29

79
29

79
29

79
29

79
29
79
29

79
29

79
29

s

1

42
11

40
11

43
12

44
1o

36
13

36
13

39

13

37
14

40
14

42
12

42
13

44
14

45
16

48
15

S0
15

47
19

45
18

48
l8

51
19

47
21

50
20

51
21

46
23

06
o1

22
26

25
05

09
26

13
34

13
52

42
43

47
46

16
47

12
41

36
05

51
23

58
53

26
39

06
21

00
31

28
00

42

33

12
05

33
32

32
31

35
58

28
00

2

05
06
05
05
01
01
08

o1

01

01

01

01l

Map sheet No, 53 0/15
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143,553 80
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12 00 0.000
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01 06 124,156
01 09 170,119
o1 08 47,019
Map_sheet No, 53 0/16

01 11 212,329
01 20 241,311
o1 20 43,325
01 11 150,701
03 11 63,139
12 00 0.000
01 20 55. 361
01 20 53,123
01 09 81,816
03 09 18,422
01 09 343,454
o1 20 267,610
01 09 355,765
01 11 221,553
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01 10 52,465
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05 01 - - -
05 01 20 168,167 120
05 01 20 788,129 200
05 01 11 322,839 i9S
05 01 20 159,042 85
05 01 09 70,436 45
05 01 20 396,719 170
05 - - Inaccessible
05 01l 11 383,758 255
05 01 11 120,239 175
05 01 20 235,837 130
05 01 11 320.859 175
05 01 20 204,081 178
05 01 20 153,725 210
05 01 20 173,547 280
05 01 20 - -
05 01 20 177,192 110
05 01 : - Inaccessible
05 01 - .20 94,553 190
Map sheet No, 53 0/16 .
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79 45 27 o1 01 06 182,068 250
29 14 19 :
79 48 22 01 03 20 8,613 25
29 12 42 .
79 52 04 05 01 11 154,146 345
29 13 33 _
79 54 01 02 o1 09 164,408 235
29 14 45
79 53 31 05 01 20 142,034 310

29 12 46
Map sheet No, 53 P/9

79 39 49 06 02 11 336, 691 40
28 56 51
79 4 11 06 02 20 49,494 390
29 55 26
79 36 45 06 03 20 269,544 15
28 59 42
79 a8 as 06 02 20 55,597 135
28 57 59

Map sheet No, 53 P£13
79 58 43 47 04 00 0,000 00
28 46 11
79 58 50 47 03 11 0,269 05
28 46 19
79 54 55 47 02 20 24,614 235
28 47 39
79 56 05 47 ‘02 11 148,435 110
28 49 46
79 56 22 47 07 20 0,000 00
28 47 46
79 58 27 47 07 20 0.000 00
28 48 38
79 59 03 47 62 11 121,093 145
28 48 50 A
79 59 20 47 02 11 215,373 185
28 52 26 :
79 58 14 47 07 20 1,240 10
28 50 06
79 59 51 47 02 11 150,299 185
28 54 21
79 59 40 47 02 11 286,449 135
28 55 10
79 45 43 06 02 11 379,437 140

28 59 32
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Map sheet No, 62 C/4

80 02 43 05 01 17 93,128 310
290 00 35

80 04 45 05 01 ©1t 331,986 80
20 01 51 .
80 07 01 05 17 - Inaccessible
29 01 21

80 05 30 05 12 00 0.000 00
29 01 07

80 00 23 05 01 20 65,882 140
29 04 03

80 02 06 05 01 20 125,435 425
29 03 27

80 02 44 05 01 - 20 161,854 200
29 03 16 .

80 04 47 05 01 11 0,000 00
29 04 08 _

80 06 24 05 14 00 0.000 00
29 04 09 .

80 06 06 05 14 00 00.000 00
29 03 21

80 06 51 05 01 20 90.506 205
29 06 59

80 05 37 05 01 20 248,284 275
29 05 34

g0 08 57 05 01 20 58,249 105
29 07 00

80 00 06 05 02 20 0.000 00
29 00 17

80 02 22 05 02 17 0.000 00
- 29 o1 44 :

Map sheet No, 62 D/1

80 o1 54 47 01 11 277,459 31s
28 46 30 .

80 o1 54 47 01 11 329,090 255
28 46 18

80 02 54 47 03 11 81,921 125
28 46 35

80 02 06 47 16 - Ina-~ccessible
28 47 54 :

80 00 18 47 02 11 94,817 75
28 49 10

80 00 46 47 02 11 80,255. 130
28 50 08

80 01 45 47 10 00 0,000 00
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47 02 20 214,392 200
47 12 00 0,000 00
47 07 20 38,794 135
47 01 20 76.545 175
47 12 00 0.000 00
47 07 20 1,329 05
47 13 00 C.000 00
47 03 20 94, 351 175
47 03 17 28,434 40
47 03 20 0.000 00
47 02 20 156,197 200
Map sheet No, 62 D/2

05 07 20 0.000 00
Totalit- A 366 points
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District 3 Dehradun '

Map sheet coverage t 53 F/11,15,16
53 J3/3,4,8 ( 6 sheets )

Longitude E QFbrest 'Land 'Forest 'Vol (ma)'no. of

and » divie ‘use ‘'type !'per ha, 'trees
Latitude N ,sion ' code* code* ' per ha,
of plot centre B code* ' ' '
] ] L} ]
' ] [ ] L} ]
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E 5 8 : L ] [ ] ]
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Map sheet No, 53 F/11
77 43 12 20 01 11 156,817 95
30 22 26
77 44 23 18 01 11 140,620 245
30 20 08
77 39 30 20 o2 - Inaccessible
30 24 32
77 41 13 20 01 11 263,253 170
30 24 28
77 41 1s 20 01 - Inaccessible
30 23 08
77 44 04 20 01 11 214,840 21lo
30 23 36
77 43 27 20 01 11 220,954 190
30 23 57
Map sheet No, 53 F/15
77 51 34 20 01 - Inaccessible
30 16 02
77 50 56 20 01 20 - -
30 le6 27
77 53 15 20 01 11 140,935 165
30 16 53
77 54 09 20 01 20 120.835 90
30 15 38 . .
77 56 39 20 01 11 236,043 195
30 15 08
77 55 49 20 01 11 183.696 185
30 -17 21
77 59 56 20 03 11 0.000 00
30 15 46
77 57 34 . 20 01 11 111,799 160

30 16 42
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Msp sheet No. 53 F/16
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01 11 104.246
Map sheet No., 53 J/3
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Description of Codes for forest Division
i.e. Col., 2 of Appendix II.

Code

01
02
03
04
0s
- To6
07
08
09
10
11
12
13
17
18
19
20
47
48
49

Name of Forest Division

Nainital
Pithoragarh
East Almora
West Almora
Haldwani

East Terai
Kalagarh

Ram Nagar
Garhwal -
Lansdowne
Kedarnath
Badrinath
Tehri

Yamuna
Shiwalik

East Dehradun
West Dehradun
North Pilibhit
West Terai
Central Terai
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Description of codes for land use i.e, col. 3 of appenaix IL

Item

Dange tree
forests

Moderately
Dense~tree
Forests,

Open tree
Forasts

Scrub
Forests

B anboo
brakes

sShifting
cultivaticn
(Kumri)

Young
plantations
of forestry
species

Treas in
line

Forest
roads etc,'

Govt, Grass
lands

Barren lands

Deascription

All lands with a forest cover of trees
with canopy density 704 and above

(canopy density is defined as the relative
completeness of Canopy expressed as
percentage taking closed Canopy as 100,
Standing in a plot or in area around it
observe the tree growth and assess the
percentage of the space covered),

All lands with a forest cover of trees,
With Canopy density 30% to 69%.

All lands with a Forest cover of trees
with Canopy density 5% to 29%

Inferior tree growth chiefly of small
or stunted trees, With Canopy density
less than 5%

Areas campletely covered with Banboo
growth,

Areas under current as well as last
years shifting cultivation will come
under this cliass, The agriculture crop
may be standing or may have been
harvested,

This will include young plantations of
forestry species in which average stems
are above 10 cm, diameter at B.,H. and the
extent of such plantation is more than
0.5 ha., This will include Farm Forests,
Social forestry plantations, Parts of
coversion to uniform areas, plantations
raised by PForest Development Corporation
etc,

This will include trees planted along
canal banks, along road sides, along
railway lines, wind brakes and shelter
belts planted under various Social
Forestry Schemes,

This class will include areas under
forest roads, depots, colonies, nurseries
and such other forest land used in
connection with forest administration.

This will include areas under natural
or planted grass lands pastures etc,
which are owned by Government,

This will include areas with ex-—=-°
surfaces like rock sheets, sand
swamps and areas without any \recontents



Code Ttem

12 ARgricultural
land without
treses in
aurround

13 °  Agricultural
land with
trees in
surround

14 Non forestry
plantations

-

15 Habitation

16 Water
bodles

17 Other lands

- 152 -

s

Descrintion

All lands under cultivation including
fallow lands will come under this
category. These lands will not have
any tree growgh along bunds or in
their vicinity of 2 ha,

This will include all lands under
cultivation including fallow lands

which are covered with trees along bund:

and in their surround within 2 hae

All lands with tree growth planted
primarily for purposes other than
forestry such as Cashew, Coffee,
gardens, parks, zoos, private grass
lands etc,

This will include village City aites,
industrial area, grave yards, grounds,
houses, Colonies ete,

Land under lakes, water courses etc,

Lands which cannot be classed under
any of the zbove categories,
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Description of codes for Porest typc i,e, col, 4 of
‘appendix IT

Code Crop composition Description ToTTTTrTe T
(Forest type)

-o"o-c-.—o"."'c-.-o-o"o"'o"’o"o—o"----o--"‘o-t""-'-o".--—o-.".-o-o—.-.---t—

01 Fir When Fir constitute more than 50%
02 " ‘Spruce 'Whera Spruce constitute more than 50%
03 Fir-spruce ' Where Filr & Spruce both taken together
’ constitute more than 50%
04 Blue-pine (Kalil) Where Blue pine constitute more than 50%
05 Deodar Where Deodar cbnstitute more than 50%
06 Chir-pine Where Chir-pine-constitute more than 50%
07 " Mixed conifers Where all conlfers taken together
constitute more than 50%
08 Hardwoods mixed Where the conifers & broad leaved species
with conifers roccur 1n more or less in same propositions
or

Conlfers mixed
with hardwoods

09 Up~land hardwoods Broad leaved species constitute more than
S0% 1in the Upper Chir zone above 1500
metre altitude,

10 Teak Wherea Teak constitute more than 20%
11 Sal Where Sal constitute more than 20% (If Sal

and Teak are both more than 20% preference.
to be given to teak) .

12 Bamboo forest Where the crop is of almost pure bamboo,

13 Mangrove Mangrove forests,

14 Depterocarpus Where Gurfan constitute more than 50% in
(Gurjan) the top canopy.

15 Hollong Mekal Where Hollong and Mekal individual or both
Hollong (Depterocarpus taken together constitute more than
macro carpus) S0%.

Shorea assamica
. (Mekai)

16 Khasi pine Where Khasi pine constitute more than 50%

17 Khair forest Where Khalr trees constitute more than 50%

18 Salai forest Where Salal constitute more than 50%.

19 Alpine pastures Alpine pastures.

20 Miscell aneous Forest which could not be classified
forest in any of the above classes,
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F. S, |, Flald. Farm 1
PLOT APPROACH FORM
1} Plot Approach Form must be Diled In while the Journey I3 in progress.
2) While tecotding date, it 16 wssantlal to recard manth and year also.
3} !t aplotis visited on more than one day, a‘ccparate form for each visit shall be filled up.
1. Stois and Cude
2, Divisien and Coda -
3. Diswrict and Code
4. Map-sheei and Couda
5. Grid Code
5. (a) Plot Na.
6. Crew Leadar (name)
7. Nemae of Camp
8. Time (hrs.) at which Lelt tha camp
9. Distance covered by vehicla (km.)

© 10, Tima taken in Journay by vehicle Hours Minutee

11. Name of the place up to which
Journey was perfurmed by vehicla.
(descyiba In briel)

12. Conspicuous festures observed during -
the Journey by vehlcle {describe in
bilel) .

13. Time at which started on foot

14, Direction and distance covered on
foot up to the reference point {km.)

15. Conspicuous features observed during
the Journey on {oot (describq in brief)

16, Time (hrs.) at which arrived at the
refarenca polint,

17. Dascripiion of Ihe. refarence point
{Descilbe In details)

18. Compass besring (rom relerence
point to tha plot approached {or
commencing survey (please give the
Plot No. also) if eny

19. Distance of the plot Centre {rom raferance
polnt (Mtr)

Contents



20. Date and tima st which arelved is1 Plot®

at the Plot
21. Time {hrs ) of Leaving the Plot Isi Plot®
22  Time ! hrs.) at which nlurn-d—to

the Camgp,
23. Compassing done by
24. Distance measuTad by
25 Plots laid out by
26. Tiew Enumeration done by
27. Height measuremants taken by
28. B T end other measurements

taken by
29. Bamboo enumeration done by
30. Bamboo V:_elght tahen by
31, Relerencas tn the fied

writan by
32, Remarks
Dated *

Diagrams etc.
L B

. B,

* S rike out unwanted ona.

t
2nd Plot*.

2nd Plot*

Signature of the Crew Leadar

Contents



Field Form 2

"

PLOT DESCRIPTION FORM

Lega! Land

Status

Plot

Gird
No.

Map

Shaet No.

Farest

Card
design

Job
No.

Use

No,

District Divistan

State

Zona
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