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PREFLCE

A resources survey was carried out in Himachal

Pradesh oveyr an area ¢f about 15,646 sg.km. The major

portion of the survey area lies in the catchment of Beas
and Sutlej rivers. The total forest area covered by the
surgey is about 6144 sg.km. This 1s primarily a Chir

bearing forests.

The survey was carried out from April, 1977 to

March,1980.

The main objectives of the survey has been to
estimate the growing stock with a view to indicate
industrial possibkilities of wood bkased industries to
estimate the areas available for afforestation, area
under different lanc-use and area under different forest
types. The survey alsc was to ascertain the requirement
of wood by local people and existing wood working units.
The report presents the required information. . It .is

hcped that the date furnished would be useful for future.

rlanning of forestry development by the State.,

My thanks are due to the officials and staff of
Himachal Pradesh. Forest Department by whose .active:»
cooperation it was possible to successfully carxy out

the survey.

Inspector General ofsForests



(i)

BOTANTICZAL ~ND LOCAL NoMES OF IMPORT..NT SPECIES

Botanical Name

Ables plndrow(ibies webbiana)
Ahcacila catechu

hRnogeissus latifolia

Cedrus decdara

Dalkergla sissco

Lannea grandis/

Lannea ccromandelica

Picea morinda/
Ables smithiana

Pinus roxburghii/
Pinus longifolia
Quercus incana

Quercus dilatata
Qucrcus semecarpifolia

Pinus exceclsa/Pinus wallichiana

Iocal Name

Tosh
Khair
Bakli
Deodar/Devar
Sissoo; Tali
Godal/Jhingan

Rai/Roi
Chir/Chil
Bhani/Ban Oak
Mora

Kharsu
Kail



Sppa
Pia
B.H.

O.B.

U.B.
D.B.H.O.B.
P.B.H.U.B.
H.P.
Distt.
Divn.

W.C.

mon/ M
cm/CM
Km/km

km2 Cr sBg.Xm.

3

Hrs.

bB.L.

W.R.E.
C.G.I.

N.R,

OTF

N.H.

S5.H.

M.N.P.
cons.

Pvt. or (P)
o)

c
H.FP.3.F.C.

(44)

ABBREVILTIONS USED

m oOr M3 O CU.M.
ha. of hcet.

Specics

Diamcter

Breast height {(4'68" or 1.37 metres
from ground on uphill side in casc
of sloping grcund).

Overbark

Undcrbark

Diameter at breast height overbark
Diamcter at Breast height underbagk
Himachal Pradesh

District

Bivisicn

¥Werking Circle

millimetre

Centimetre

Kilometre

sguarc kilomctre

Cubic metre

hectare

Hiuars

Broad Leaved

Wocd round eguivalcnt

Ccrrugated galvanised ircon

Not reccrded

Othor temperate fruits

National Highway

State highway

Minimum neceds programme
Consumption

Private

Pegree centigradé or celsius

Himachal Pradcsh State Focrest
Corporation.
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SUMVWRY

1. This survcy 15 @ continuation ¢f survey of forest
resources of H.2. Chir Selt arvae. ThHd Survey ccovers Lo fCrest
Civis:ions nirmely Nurpur, Kanjra, Una, Hamirpur, Moardil, Machan,
Su<rt, bil:spur, Kuriher & Solarn, Adninistrataively, 1T covers

vacle of Kantro, Mandi, Solan, Hamirpur, Una and Bilaspur
Districes ard a small part_of.s;ﬁ’ Zirtrict. Ceograpnically
290 ared lies Letwoen 30245% o 3z930' L TR lititudes ard
7593%* to 77°25' zast lonaitudes.

2. Almost entlre area has hilly terroin with wide altitudinal
vartation. The altitude varles from 260 metres to 6069 mctres.
The altitude variation 1s the naln factor which af focts the
clirote of the arca. The climate varies from sui-tropical (below
1,020 melres «<ltitude) to tuempercte ang severe temperate {(above
1,009 metres aleitude). Snuwtall is quite comrmon ln areas above
2500 metres wltitude.

3. The average arnual rainfall in the arca 15 socve 10C0 mm
ard 1s mainly received Zuring Jualy, August ard Scptembier from
Sout'.cnest MCnnoon. Except Ouvlober, November & Cecemder which
are almost dry mcnths thaore 15 some preclpitation during other
months,

4. The najor portion of the survey drea lies in the catchrents
of B<as & Sutlef rivers with a small portion 1n catchrents of
ri1ver Ravi, Yamuna and GChaqyars.

Se The geclogy of the area consists of {a) Siwolik formations
compesed of sand stunes, clay And corglomerates and (b) Himalayan
LtyYpc consisting of lime stone, Nmnotamgrpnlc Shdle, slote and
schists, Tre s50il formed frcecm Siwallk rocks is montly sardy,
cravelly and sarndy loas.. The soiul formed in Hiralayan zone .o
mostly loamy, clayey and clay loam ctc... alluvial tyre of soil
1s met in plain areas clong banks of strears and rivers.

6. The population in the arca 1s mcstly rural and depends

ON a3riculture, TAC Mai1n CII{ES are malze, 1ice, wheagt, pototoes,
rarlcy, gingcr, rape sccd and vegctobles. Almost all agracultural
lancs dare rawn-fed. Hortaculture (5 also practised in somne

Ateas. Most Of the houscs 1rn the villages &re built by sun dried
tricks ard usudily roofed by thatch, tiles or slated, The
rcpulation of tle arca accordirg to 1971 census was 22,97,325
(rural 21,65,735% & urban 1,31,5%90). The cattle pogpulation in

1977 was 25,68,484,.

T. The area 1s Guite well corrected by a nct work ot roaos.
Only twec narrcw gauqe re:lway lincs lie 1n the survey area.
Rivers are nct used for floating timbe€r to any appreciable extcnt.

The for¢sts are heavily burdened with rights and conccessions of
the local people,

8. The survey which wdas underzoken at the request Of Himachal
Pradesh Forest Department has followirg objectavess

(1) to cstamate the growing stock for cach forest division
or a qroup of forcst divisions with + 10% error at
95% probability level. -
caontd ... p/2
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(ii) to estimate the areas suitable for afforestation.

{iii) to estimete the area unaer different land use
classes by photo-interpretation.

{(iv) +to estimate the area under different forest types
by photo-interpretation. .

(v} to estimate the present requirement of wood by
lccal population, wood working units and committed
supplies.

(vi) to indicate the industrial possibilities of wood
based industries depending upon the wood balances.

Objective No.(iii} and (iv) have not been achieved as
fresh photographs of the survey area were not avallable.

9. The total gecographical area covered by this survey is

15,646 km? of which the fgrest area is 6,144,6 km? and the tree
forest area is 5,309.5 km*.

10. The forest types met in the survey area are Northern dry
mixed dediduous (5 B/C2), lower or Siwalik and upper or Himalayan
Chir Pine (9/Cl), Lower western Himalayan Temperate {(12/Cl1) and
Upper West Himalayan Temperate (12/C2). For the purpose of this
survey, forest types were recognised according to their species
ccmposition and the same were Chir, Mixed Conifers, Oaks and
temperate hardwoods, Khair and tropical mixed hardwoods. The

area under each of these Eypes‘was respectively 1620.4; 1059.1;
B861.0: 261.9; & 1495.1 km? ( 12 km¢ un-recorded forest type).

11. The stems/ha. in different forest divisions wvary from 338
in Nachan Division to 1527 in Nurpur Division. In case of
difterent forest types the stems/ha. vary from 154 in Chir type
to 1860 in tropical mixed hardwoods. The total number of stems
in the entire survey area is 425.4375 million and of these

404 .5927 million stems lie in exploitable forest area. Aall
forest areas below 60° siope h-ve been taken as exploitable and
those with 60° slope and above as un-exploitable.

12. The volume/ha. in case of different forest divisions
varies from 59 m° in Hamirpur to 138 m> in Suket. The volume/ha.
forest type~wise varices from 59 m3 in case of Chir type to 174 m

in case of mixed conjfers. The total volume in the survey area
is 53,2219 million m>« O©Of this 49.3216 million m” lies in
exploitable forest area.

13. The total growing stock of different species in the

exploitabkle forest area and un-exploitable forest area is given
in Table No.S.1l.

contd...p/3
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ia. The annual potential cut (yield) worked out for different
species in different forest types for the exploitable forest area
is given in Tgbl e No.S.IT. The total annual {(gross) works out
to 7,39,536 mZ and the net annual cut (excluding cull) works out
to 7,00,503‘m3 The working cut of this potential annual cut

has been mainly based on growth rate in case of conifer: species
and growing stock and rotation in case of broad-leaved species.
The cull percentage adopted to work out net annual cut’is 25%

for all Oaks and 20 % for other conifers. No cull discount has
been made in case of other species to work out net annual cut.

15. The consumption of wood by local pecople for different
purposes was estimated by conducting a low intensity survey.

The information about wood consumption by different Government
Departments, Industrieés and Export ocutside the survey arca etc.
was collected from the Divisicnal Forest Offices and concerned
Organisations. The total estimated present and future demand of
wood for different purposes is given in Table S.III.

16. The average logging and transport cost for different
opcrations has been worked out by collecting information .from
felling coupes in the area. The average logging cost for conifer
coupes is about Rs.65/- per m?® and the off-road/on road tran5port
respectively is Rs.27/- and Rs.0.76 per m3 par km. The loading
and un-loading charges are Rs.3/- and Rs.2/- per m3 respectively.
In coupes of broad-leaved species mostly firewood is made and its
logging cost 'is Rs.30/- per m3. The off=-road agd on w»ocad transpor
cost in this case is Rs,.13.90 and Rs.1.10 per m per, k.
respectively.. The loading and un-loading charges are Rs.4.25 and
Rs.3.50 per m3. Inconifer coupes and broad leaved ecupes  the
overhead charges per m? are respectively Rs.35.00 and Rs. 17.50.

In coupes where charcoal is made its making cost is Rs.38.00

per quintal and off-road/on road transport Rs.3.45/Rs.0.15 per -
guintal per km. Where katha is made its making cost is

Rs.717.00 per gquintal,

17. Taking into account the potential annual cut and present,’
future annual demand, the wood balances have been worked cut and
the same are given in Table No.S.IV.

1i8. The area has acute shortage of wood and this shortage will
increase manifold in future.

15. The main recommendations to overcome this acute shortage
of wood in the survey area are large scale afforestation and
measures for enrichment of growing stock in the existing forests
by eliminating various adverse factors.
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CHAPTER~I

INTRODUCT ION

1.1 Survey Area.

The present survey named "Survey of Chir Belt Area of
Himlachal Pradesh" is a continuation of survey of forest resources
of Himachal Pradesh Chir belt Area covering Rajgarh & Nahan Fores-
Divisions. The survey of Rajgarh and Nahan Forest Divisions
was carried out by this crganisation Quring 1974-75 and 1975-76
working seascns. Its report has alrecady been approved by the
Government of India. The present sSurvey covers ten Forest
Divisions narely Nurpur, Kangra, Una, Hamirpur, Mandi, Nachan,
Suket, Bilaspur, Kunihar & Sclan. Except Solan Division remain-
ing 9 divisiones constitute the Dharamsala and Bilaspur Forest
Circles. Solan Division comes under Nahan Forest Circle.
Administratively these dlvisions cover whole of present Kangra,
Manpdi, Hamirpur, Una, Solan and Bilaspur Districts and a small
prart of Simla District.

1.2 Location

Geographically the area lies between 30°45' to 32°30°
north latitudes and 75935' to 779251 east longitudes. It is

covered by foliowing map sheets:

(1) Quarter inch scale - 43 »,44 M, 52 D,52 H, 53 &,
53 B, 53 E & 53 F = B sheets.

{ii) 1"=1 mile scale - 43 P/11,12,15,16
or 1:50,000 scale 44 M/13,14
52 D/3,4,7,8,12,15,16
52 H/3,4

53 »/1,2,3,5,6,7,9,10,11,
12,13,14,15,16.

53 B/ 9,13 N

53 B/1,2,3,4,6.7

53 F/ 1

= 38 sheets.
1.3 Climate

The area covered is gquite large with great altitudinal
variation from plains to permanently snow covered peaks.
Accordingly the altitudinal wvariation is the main facter which
affects thce climate rather than distance from sea. The climate
varies from sub-tropical (below 1,000 metres alititude) to severe
temperate (above 1,000 metres altitude). Some areas of Kangra
Forest Division i.e. Bara Bengal rcmain under snow for major
part of the year. In case of sub-tropical areas the summer
is gquite long i.e. March to October. The winter here is
comparatively short and confined to November to TFebruary. In
case of temperate climate (1000 metres-2,500 metres altitude)
the summer is comparatively shorter and confined to April to

contd...p/9
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August, The remaining are winter months. &t higher altitude
i.e. above 2,500 metres the summer is guite short and confined
to May to August. Most of these areas receive frequent snowfall
during winter whereas only a few arcas below 2,500 metres height
experience occasioconal snowfall in winter.

. ) .. : .. O
The, maxiawuam and minimum temperature {(in “C) of a few

meteorological stations falling within the survey area for some
past years are diven below in Table No.I.l.

Table No.I.1l

Maximum and Minimum Temperature of some Stations

Name of 1973 1974 1975 1976 1977

the Station {in OC)

1.Bilaspur Max imum 42.5 T g1, 42.5 42.5 40,5
Minimum 1.5 0.5 2.0 2.0 3.5

2. Dharamsala Maximuam 38.3 35.8 37.2 35.6 34.5
Minimum 0.8(~) 0.7 0.8 2.4(=) 0.9

3. Mandi Maximum 41.3 39.3 36.7 33.2 35.6
Minimmam 0.7 1,C 0.2 0.5 -

Sources Statistics Hand Bocock of Himachal Pradesh 1978 issued
by Directorate of Economics & Statistics, H.P.
.The relative humidity for sone past years of these
statiocns recorded at 0830 hours and 1730 hours is given in
Table No.I1.2.

Table No.,I.2

Relative Hunidity of some Stations

Name of 1972 1973 1974 1976 1976 1977
the station
1. Bilaspur 75 85 80 83 82 79
0830 hrs..
1730 hrs. 54 61 60 68 61 59
2. Dharamsala
0830 hrs. 61 67 cC ‘64 50 A5
1730 hrs. 54 &0 K2 57 60 59
3. Mandi
0630 hrs. 68 ¥ 63 62 659 71
1730 hrs. 47 53 55 56 6h 65

Source: Statistics Hand Book of H.P. 1978 issued by Directorate
of Economics & Statistics, H.P,

contd...p/10
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On an average the area rcceives more than 1,000 mm+ rain
fall in a year. The major portion of the rain-fall is by South-
West Monsoon and is received during July, august and September.
Except the months of October, November and December which are
almost -completely dry, there is some precipitation during other
months. The average annual rainfall of Himachal Pradesh for
the years 1974, 1975, and 1976 was 1398.7, 1147.8 and 1065.7 mms
respectively. The average annual rainfall of Districts coming
within the survey area for the years 1975 & 1976 in mms. is given
below in Tabkle I,3.

_Table No.I.3

Average Annual Rainfall of Districts

District 1975 1976

Bilaspur 623.9 8l12.4
Hamirpur 1284.6 1386.0
Kangra 1593.4 1274.9
Mandi-. -152%.1- 1300.0
Solan Q71.9 1525.1
Una 511.2 1177.4

Source: 3tatistics Hand Book of H.P., 1978 issued by
Economics & Statistics Directorate.

Prom above, it can be inferred that Districts covering
areas of higher elevation have more rain fall .than the Districts
covering lower ar as. The monthly rainfall in these districts
recorded at different stations for the year 1974 to 1978 is
appended as Appendix I.l.

1.4 Physical Features

The entire survey area is hilly except a very small area
of Una and Nurpur Forest Divisions adjoining the Punjabk State
which is comparatively plain. The elevation varies from 260
metres to 6,069 metres. The slopes. are generally steep to
precipitous, moderate to gentle slope areas are only along the
Punjab and Haryana boundary and are not very extensive in extent.
The hill faces baclow 2,000 metres are prone to cultivation
depending upcon depth of scoil and absence of boulders. Well
stocked and economically important forests arc mostly confined
to steep slopes: between 1500 to 2500 metres elevation. The

contd...p/11
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areas of Una, Solan, Kunihar, Bilaspur and Nurpur divisions
adjoining plains arc marked with gullies typical of such arcas.
The elevation of some important places coming in the survey
area 1s given below: )

Ny

ame of the Place District Elevation(Metres)
Kangra Kangra 730
Dharamsala " 1400
Palampur " 1272
Nurpur " 540
Mangi Mandi 764
Jogindernagar " 1200
Sarkaghat " 1080
Sundernagar " 840
Jhungi ’ u 1900
Hamirpur Hamirpur 787
Barsar " 800
Una Una 401
Chintpurni " : 979
Bilaspur Bilaspur &00
Ghumarwin w' 652
Sclan Solan 1587
Kunihar " 360
Kasauli " 17590
Nalagarh " 380

1.5 Drainage

The entire survey area lies in the catchments ofy Beas
and Sutlej rivers with very small portion in catchments of
river Ravi, Yamuna and Ghaggar. The river Beas & Sutlej actually
pass through the survey arca whereas only feeder Nallas of river
Ravi, Yamunz and Ghaggar come within the survey area. Some
important multipurpose river valley projects like Beas Sutlej
Link Project, Bhakra Dam and Pong Dam are either situated
within the survey area or are very near the boundary of the
survey area. However, almost their entire reservoirs lie within
the survey area. .

1.6 Geology, Rock & Soil

The entire tract mostly covers outer western Himalavas
and sShivaliks., The gecology, 'reck and s0il as given in
differcnt working plans of this area is as follows:

contd....p/12
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NMurpur Working Plan' by Bhri Nanak Ghand:

This weorking Plan covers Hurpur Forest Divisicn. The rock
formaticon is stratigraphically c¢lassified as middle and

lower Shivaliks composed of sand stones, clay and conglomera-—
tes having the ‘characters of fluviatile deposits of
torrential streams and floods. The rocks beneath show

that they were deposited in a somewhat brackish environment.
The sandstones show poor stratification and are felspathic,
micaceous and current bedced. Thoe Siwalik belt of hills,

-sevceral kilomectres wide is. - made up of a series of parallel

ridges. Most of “them with a steep scarp facing south and

a gcentle deep slope on the North side. The lower Siwaliks
(Nahan Group) is composed of alternating beds of sandstone
and clay. The sandstone is coarse and micaceocus, The Nshan
clays arcé mostly bright red in colcour. Broadly speaking, rock
beds comprise extremcly thick belts of conglomerates, The
sand stone formation in most parts becomes soft during raipgs
and permits penetration of plant rocts. The soil is
generally loose and loam to sandyloam textured in the upper
ridges of the .division and supports good Chir forests.
Towards the western and southern part soil is. alluvial and
sandy or loam in texture and supports a mixed crop of Chil
and scrub. Along the river Chaki, Beas and othcer khuds
riverain gravels predominate which support bamboo and

scrub forests,

Kangra Working Plan by Shri R.Malhotra.

This working plan covars Kangra Forost Division, Geologi-
cally the division can be divided into sub-Himalayan and
Himalayan zcne. The sub-Himalayan zone 1s mostly composed
of sedimcnts of tertiary ages and also includes some

sub recent deposits. This 2Z2one is represerrted by Nahane
Sirmir and Siwalik beds. Nahan series is guite insignificant
and comprises hardcr sandstone. The Sirmur series out crops
are a narrow band along foot hills of Dhauladhar, Siwalik
heds are separated by a fault and comprise extremely thick
belt of conglomerates. The Himalavan Zone comprises most
of Dhauladhar. This is composed of granite and other
crystaline rocks and greups of un-fossiliferous sediments

of unknown age. The Himalayan Zone is separated from
sub-Himalayan zone by a well marked fault running from
Chamba to the base of Himalayas. The main rocks found in
Himalayan Zone are lime-stone, metamorphous shale, slate and
schists. Slate is also guarried at some places. Siwalik
rocks give rise to sandy and grav¥®lly loam scil formed

from sandstones and conglomerates. This scoil supports low
gquality Chil and scrub forest. The North-Western slopes
have clay so0il alternating with sandy soil. Alluvial

.depositsalong streams and rivers have deep fertile sandy

loam to clay loam soil where pionecer species like Khair,
Sisscco and Semul grow. The hard sandstone of Nahan-—

Sirmur scries, yicld deep fertile, loose sandy loam soil
on which good forests of Chil and Ock grow. The gneiss gives
rise to very deep fertile leoam to clayey lcoam s0il on

which -good fir and Osk forcsts grow. In Chhota and Bara
Bengal due to the predeminance of quartzite Deondar occurs
locally in patches.

contd...p/13
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(iii) Mandi & Nachan Working Plan by Shri Ranvir Singh

The rocks of the area bclong to Central Himalayan Zone

of unknown age and partly of tertiary shale and sandstones.
The rocks are mainly slatcs and shales which are laminated,
gritty and very hard. Closcly mixed up with slates and
shales are the metamorphic rocks viz. mica-schist, darker
hornblende schist and guartzite. Greenish basalt 1s found
aleng Kulu koundary and gneiss caps all the hills above
2130 metres. To the west of boundary fault occur
conglomerates, sandstones, grits znd occasional lime stone
beds. Good gquality slate -is found at many places and is
being guarried. Somc deposits of hematile or iron ore

are met in Jiuni, Bakhli, Chohri and Uhl wvalleys. The
most important mineral of this tract is rocksalt and is
being extracted near Darang and Gumma at about 10-15 km.
distance from Mandi on Mani-Jogindernagar road.

Gneiss rocks give risc to sandy loaxw soils the fertility
of which dcpends upon their organic matter content. The
soil of thce lower hills is gcnerally clayey loam. The
s50il of this arca is geocnerally poor in organic matter
content. Shales give risc to clay loam soll and slates
to sandy 1lcam soil. The soils are fairly well draincd
and are suitable for forest growth. The scil of fir
forests is very rich iIn humus while fhat of Deodar and
Kail forests has adeguate organic matter. Soil of Chir
and scrub areas i35 poor in organic matter and liable to
erosiocn.

{iv} Suket Working Plan by Shri S.K.Pande and Shri H.C.Sharma:

The geological formations in this area are representced by
rocks of precambrian, pretertiary end lower tertiaries.

The geological secries met arc Chail. series, Jonsar and Khaira
quartzite, Karol serics, Subathu, Dagshai and Kasauli
series. The rocks found arc mostly slates, phyllites,
guartzites, schists, granites and shale etc. at placces
limestone and micacecus sand stone are also found.,

The soil is well drainecd, deep, lcocamy to sandy loam and
fine graincd clay in texture and gonerally suitable for
tree growth. Clay soils arec alsd met at lower elevations
and these are poer in organic matter content. In open
areas the s0il is shallow due to heavy bicotic interference,
The organic matter content-is guite adequate in Decdar and
Kail Forests wheoreas in Fir Forests humus layer is guite
thick. The s0il in Chil forests is poor in organic matter.
Ban oak forusts guenerally have mature soils of good depth,
with sufficicnt organic matter.

(v) Bilaspur working Plan by Shri Gurmit Singh:

The gcological feormations are tertiaries, qgquarternary and
pretertiary rocks. The tertiary consist cof Siwaliks,
Kasauli, Dagshai and Subathu series. The precambrian
rocks consist ©of shalis and Khaira scries. The rocks
mostly met are conglomerates, sand stones, slates,shales,
lime-stone ctc. Sandstone dominates the geology of this
area.

contd...p/14
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Due to sandstone found in large area the resultant soil
is generally sandy. Its depth varies inversely with the
slope. On ridges and spurs, precipitous slopes and
southerly aspocts the soil ‘tends to be shallow and dry
with visible bare rocks at places. The humus contont

of the soil iIs alsce poor due to year round heavy grazing,
continuous removal of Jleaf Iitter and general destruction
of the plant cover.

Kunihar Working Plan by Shri D.D.Sagotar

Geclogically the area may be divided into Siwalilk ocuter
and middle Himalayas. The area has a varicty of sediman-—
tary rocks showing different degrees of metamorphism. The
geoclogical formations met are Siwaliks, Kasauli and
Dagshal formations, Subathu formation, Krol formation,
Sanjauli formation, Chhaosa formaticen, Kunihar formation,
Basantpur formaticn, Shali formation and Jutocg formationt,
The rocks found are guartzite, schists, gneiss, shale,

-lime, stone,, slates and sand stone etc,.

The soils in the area are mostly immature and defilcient
in organic matter. The depth is extremely variable and
erosion is very common. The soil types mostly met are
sandy and clayey with théir inturmediate formations. In
Nalagarh tract the scil texture varies from locam to clay.
Near abcout Kunihar the soil is clayey loam.

Kandaghat {(Solan Division) working Plan by Shri B.S.Sandhu

This working plan covers Solan Forest Division. The rock
formation guncrally consists of shale, schists, slate and
quartzite, Lime stone occurs predominantly in Karcl,
Nauni~Khaldar Sahog: Badrog ridges and in Raikot forest.

The soil in the region above 1,400 metres elevation is
génerally deep and contains thick leaf mould in Ban Oak’
forests and alsc in Chil _and Deodar forcsts at places. At
Nlower clevations it is comparatively dry but fairly deep.
If protected against hceavy grazing and fire, the soil is
guite suitable for procduction of good guality forests of
Chil.

Kutlehar Jagir working Plan by Dr.M.P.Gupta.

The rock formations met in this area belong to lower
Siwaliks, middle 5iwaliks, upper Siwaliks and alluviam.
The upper Siwaliks are mostly composed of boulder
conglomerates and sandstone with pebble beds. The middle
Siwaliks are mostly composed of sandstones and conglo-
merates with inter located clays. ILower 3iwaliks are
composed of massive green.colour sand stone and shales
with thin bands of sand stonecs.

contd...ps/15
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Usually alluvial and cclluvial soils on sand stones

and shales arc meét with., The scils are both calcareocus
and non-calcarcous. The texture varies from fine sand
to silty loam. 5uch scils tend to dry up scoon and
€xhibit general, deficiency ¢f moisture in dry parts of
the wyear. This working plan covers a part of Una
Division.

(ix) Working Plantrof Beas and Hoshiarpur Divisions by
Shri Jalmecja- Singh and recast by Dr.M.P.Gupta.
This working plan covers almost entire Hamirpur Division
and part of present Una Division. The geclogical formation
of this area is represented by the Siwalik beds of  the
sub-Himalayan series. The Jakhdhar formed by an up throw
on the north- east side of Gumbar fault is composed of
blue scoftish sandstone and red clay. The scouth western
slope of the ridage is far sharper and usually descends
by a series of preécipitous sandstone scarps having crops
of clay strata, The characteristics of the Chintpurni
range which is formcd of the youngest Siwalik deposits
are gravels or wvery loose conglomerates on the river side
below which a very soft purelsandstone with occasional
beds of clay is met.

The soil is either sandy or gravel loam formed from the
pebbly sandstone and conglomerates. It is gencrally
shallow and dry but is' usuzlly fertile encugh for tree
growth of some description gunerally Chir or scrub. The
riverain gravels are conspicucus on the s0il on which
some bamboos grow.

1.7 Natural Resources

Forest is the main natural resource occurring in this
arca. No significant mineral deposits are being expleoited from
the area except rock salt extractéd mear Darramg amd Guma in
Mandi Pistrict. In addition to this“slatc is” being” extracted for
roofing purposcs at some places of Kengra and Mandi Districts.
As far as forest is concerned the area covered is not as much
as it should be according to National Forest Policy i.e. in such
hilly areas it should be about 60% of.the. total geographical
areca whtreas actually it is about 40% as found out by this
survey. The rivcrs flowing through the survey area have some
important multipurpose projects over them either within the
area or down below. The rivers have been utilised quite well
in gencrating Hydro-<lestric. power and irrigation by canals
in the plains. To some &xtent these rivers are also used for
timber transport by floating.

‘1.8 People: and their Socio-Economic Condition

The entire population is a mixture of &ll the €four
castes i1.¢. Brahmin, Kshatrias, Vaish and Sudras with their
sub-castes, Muslim population is negligible. The population

contd. . .p/l6
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is mainly rural and depends mostly on agriculture, BEconomically,
mostycf -them are puvor. They alsc seek employment as casual
labour on P.W.D., Forest and other dévelopmental works. Some

of -thcm are very keen to join anred forces and are in-quite good
numper in diffcrent defence services. People con the whole are of
medium stature and wheatish to fair. complexion. The agricultural
practices are mcstly non-mechanised cohventional ones. Howover,
with the coming up of different foreign collaboration projects
and other agricultural development projccts, the use of improved
se&d and cherical fLrtlllzerS has increascd con51derably. Thc
maln crops are maize€, rice, wheat, potatocs, barley, ginger,
rapesccd and vegetables. Very small arcas near.parennial hallahs
ar¢ irrigated by small canals. Major area undcr cultivation is
rain-fed only.. Maize, rice and wheat are staple food. Since
SOM2 yefars pqulc have 2lsce token to cattle rearing for milk
production. This has becen possible due to Indo-German collabor—
ation and with the extensive practice of artificial inscmination.
Some. pbople like Gaddis rcar- goat .and sheep mainly for meat and
wool productlon. Gujars who depend encirely on cattle rearing
'and have no permanent abode also visit thesc arcas. -They mainly
rear: buffaloes with some &shce ep and goat, Cattle population in
the ar<d is also guite nrigh.

Horticulture is ccnfincd to plains of Kangra and Una
Districts and highcr elevztions of Mcndi, Bilaspur and Solan
Districts. The fruits mostly grown are oranges, Maltas, Mangoes
and Galgal on lower elcvations and plains. HNurpur is quite
famous for Oranges and Maltas. Stone fruits like Peaches,
Apricot, Plum ete. arc grown at middle clcevations of ‘Mandi,
Bilaspur''and Sclan Districts. apple orchards are mostly
‘confined to higher elevations of Mandi and Solan Districts. a
few pocple in this are alsc practise sericulture. The per-
.capita income in Himachal. fradesh during 1977-78 (at current
Pricd&s) was Rs.1154.00. wWith the development of roads and
education ‘the mobility of pcople has increascd and they struggle
hard to join Government servige.

Most houses in the villages are built By sun dricd brick#
and usually roofed by thatch, tiles or slate. Wwith the rise
in standard of living, gcneral advancemént and cffect of
adjoining plains, use of kiln burnt bricks, cut stones, cement
for walls and C.G.1. shcets for roofs is 1ncrcasing. Most of
the houses in towns are ¢f thismaterial. Some houses ¢cven in -
villages are quite large and impressively built by using moédern
building matcrials. &t higher elevations houses made of loose
stones and wooden beams as binders with roofs of shingles of fir
and spruce or rough thick slatc are also found.

Socme relevant statistics about this item concerning the
survey arca arc- given below in Table Nos.I.4,1.5 & I.6.
(Source ~ Handbock of Statistics, H.P. 1978 issucd by
Directorate of Economics and Statistics).

contd. «.p/17



1T

‘Table Nool.4

DISTRICT-WISE POPULATION

District uarca No.of .No.of Population (1971 Census) Density
o towhs vill- Urban Rural Total of popu-

aAGLS lation

per kKm

Hamirpur 1118 3 1619 3,671 2,61,340 2,65,011 237

Mandi 3951 2 2789 44,205 4,66,975% 5,15,180 130

Bilaspur 1167 3 911  §,498 1,85,288 1,94,786 167

Solan 1937 & 2337 23,945 2,133,458 2,37,403 123

Kangra 5739 8 3974 34,642 7,66,221 8,00,863 140

Una 1540 2 557 1Q,338 2,50,%9%93% 2,611,337 i70

Table No.I.5
DISTRICT-WISE C.,1TLE POPULLTION(1977)

District Cows Bufalloes Sheep Goatr Others Total Density
of cattle
per km

Hamirpur 68117 72351 49119 31783 812 2,22,242 199

Manai 378752 87103 '180954 2C0312 3002 8,50,123 215

Bilaspur 60657 67912 33024 59764 530 2,21,8B87 130

Solan 139614 55886 26194 86672 3547 3,111,913 161

Kangra 391482 123657 78618 131825 9278 7,34,860 128

Una 79921 67634 9754 68492 1658 2,27,459 148

Notes: Only a small porticon of Simla District 'ls covered

by survey area so its figures are not given.
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Tablec No.TI.6

»REL SOWN UNDER DIFFERENT M.IN CROPS ('000 HECTLEES)

[]
Wame of the | Distriets
cCrop-- -- i Hamirpur Mandi Bilaspur Solan Kangra Una
wheat 42.1 57.6 22.9 18.3 79.4 24.1
Maizc 22.5 41.2 22.5 25.4 147.8 25.3
Paddy 5.6 27.7 3.8 4.3 is.l 2.5
Gram 0.5 0.3 ~1.5 4.1 3.2 10.0
Potato - 1.9 - >.a Q.7 C.l
1.9 Infrastructure

The area is very well connccted by a net work of roads.
A5 compared to cther similar hilly areas this arca can bce taken as
very well developed in this respect, Only highoer hill areas of
Kangra and Mandi Districts are pcorly connected. The arcas
adjoining Punjab Plains arc comparatinly mere well connocted
by roads than- thc middle hill .arcas. The total road length of
all types of-roads id Himachal Pradcesh. which stocod as 11,466 km.
during 1971=72 has _increased " to 15,328 kms. during 1977- 78 This
_shows a-fast 1mprovemcnt in road density in this State and samc
can be ‘applied to the survey area. The important rocads coming
under survey area ‘are appendced as Appendix I.2. Only two narrow
ghuge railway lines -pass through the arca. The approximate
distance of thcse railway lines 1lying within the survey area is
Pathankot-Jogindernagar railway line from Chaki Bank to Joginder—
nagar about 167 kms. and -in casc of Kalka-Simla railway line
from Parwanu to Jutog. is about 85 kms. {except portion of Taradcvi
to Shogl which is outside the survey area).

1.10 Existing- Industries

‘There are very few Wood Based Industries” in the area
except Small Scale.and Cottage Industrics. The Small Scale and
Cottagce”™ Industrics arc mostly Saw Mills and Furniture Units,
The important industrics which depend on forest produce are
as under:

{1) Rosin and Turpentiné Factory, Bilaspur (Undcr H.P.State
Forest Developmoent Corpeoration).

(ii) Peter(s) India Pvt.Ltd., Bilaspur {manufacturing match
splints).
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(iv)}

{(v)

(vi)
(vii)
{(viid)

(ix)

(x)

(xi)

(xii)

(xiii)

{xdiv)

(xv)

{xvi)
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Siwalik Rosin and Genecral. Mills, Gagret, District Una.
Rosin & Terpentine Unit,

Bhagwan Finance Corporation, Una. Rosin & Turpentine Unit.

M/s Naval Stores Corporation, Una - Rosin & Turpcntine
Unit.

M/s Lllicd Traders, Damtal - Rosin & Turpentine Unit.
Gun Making Industries at Mandi.
Wood Wool Factory, Dharampur, District Solan.

M/s Him Chem Pvt. Ltd., Manpur, near Nalagarh, District
Solan - manufacturing activated carbon & pine tar.

Hiﬁélaya Wood Wool Producer, Chalil Chowk, District Mandi

United Bedy Bullders, Damtal - Body Building of
Vehicles.

Jagdamba Udycg ~Sscciation, Hamirpur - Rosin & Turpentine
Unit.

Durga Body Buildcrs, Kumarhatti - Body Building of
Vehicles.,.

M/s Yash Pal Garg & Co. Pvt. Ltd.,Parwanoo - Shuttle
& Bobbins Industrics.

Mahaesh Udyog, Del — Distt. Una - katha manufacturing.

M/s Dincsh Carben Pvt.ltd., Jabli - District Solan -
activated Carbon.

Other important industrics coming within the survey area

which do not depend on forcst produce are as unders—

(1)
(1i)
(1ii)-
(iv)
(v)
(vi)
(vii)

{viii)

Bir Coopcrative Tea Factory, Bir, Distt. Kangra.

Kulu Vallcy Woollen Mills, Bir, District Kangra.
Himagiri Small Scale Industries, Kangra, Distt.Kangra.
Himachal Wire Industrics, Damtal, Distt.Kangra.
Carpet Factory, Nurpur, Distt. Kangra.

Fruit Proqessing Plant, Jarcli, Distt. Mandi.

Ncw Asian Biscuit Products, Sclan, Distt. Solan.

Mohan Mcakin Brewcries, Solan, Distt. Solan.

contde...p/20



-20-—

(ix) Kasauli Distillaries, Kasauli, District Solan.

(x) National Ccrcal Products, Kasauli, District Solan.
(xd) Kalima Plastics Pvt. Ltd., Parwanoo, District Solan.
(xii) Himachal Conductors, Saprun, Solan, District Solan.

(x1ii) M/s P.ih.pinions, Dharampurm Distt. Sclan.
{xiv) M/s i.darsh Steel Pvt.Ltd., Chambaghat, Solan, Distt.Solan.
(xv) Himalaya Fertilizers, Nalagarh, Distt. Solan.

(xvi) Television Factory Electronics, Chambaghat, Solan,
District Solan.

(xvii) Fruit and Vegetable Plant, Jabli, District Solan.
(xwiii) Himachal Wool Processors, Nalagarh, District Solan.
{xix) Purclator- Industries, Parwanoc, District Solan.

(xx) M/s G.S.Purewal and snssociates Pvt.Itd., Dharampur,
District Solan.

(xi) Country Liquor Bottling Plant, Mchatpur, District Una.

1.12 Rights and Concessions

The forests in thc area cxcept reserved forests, which
are small in extent, are highly burdened with rights and-
concessions. In demarcated protectcd forests except breaking
of land for cultivation, unlimitcd rights to forest produce,
grazing, cutting of grass and lcpping exist. In undcmarcated
protccted forests even right to break land for cultivation is
alsc there in some cases. In Kangra District even Panchyats
get share from the revenue of certain classes of ,forests. With
the recent policy of the Government to give land to the landless
sufficicnt forest arca has been granted as “"NAUTOR" from these
undemarcated protected forests. Theough there arc rules and
guide lincs to regulate the exercise of these rights and
concessions by right holders but in actual practiceé they are
not followed in letter and spirit. Timber is alsa given at
concessional rates to local saw fmillers for manufacturing
packing cases. The timber supplicd to free grantees, right
holders and saw millers (for packigg cases) duringr 1977-78
in Himachal Pradesh was 2,86,953 m° as gompared te total wood
rcmovals (ircliisive ol wids) '7,97,075 m” oo& it constitutes
36% of the total removals. With this state of richts ir the
forests scientific forest managcment is a very difficult job.
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1.12 Obxijectives

The survey was undertaken at the requcest of Himachal
Pradesh Forest Departmeont and its objcctives were decided after
a number of discussionsg between this Organisation and Himachal
Pradesh Forest Department. Those cbjcctives were same as for
survey of Rajgarh and Nahan Forest Division and are given below:

(1) to estimate the growing stock for each forest
division or a group o©of forest divisions with
_+ 10% errcor at 95% probability level,

(1) to cstimate the arcas suitable for afforestation.

(iidi) to ostimate the arcas undcer differcnt land-use
classes by photo-interpretation.

{(iv) to estimate the area under diffcrent forest types
by photo-interpretation.

(v) to cstimate the present reguirement of wood
by local population, wood working units and
committed supplics.

(vi) to indicate thc industrial possibilities of wood
bascd industries dcepcnding upon the wood balances.

So far as objcctive No.(iii) & (iv) are concernecd, thesc
have not been achicved as fresh photography of the survey area
was received very late and it was not ' cconsidcrcd desirable to
work out these cetails from existing out-dated photographs.
However, this information has bcen worked out by proporticnal
method from inventory plot data. Furthcr more, kceping in view
the pattern followed in the reports of past surveys done by
this Organisation, growing stock by forest types has also boen
worked out though it was not demandced by Himachal Pradesh Forest
Department.

Detailed methodolegy adopted to achiewe objective
Nos. (i) (ii} & (v) is given in Part-II of this rcport,

) Inventory survecy was carricd out during &pril to
June, 1977 and Octobker 1977 to June 1978. Data for Market and
Demand study was collceoted from January to July and October
to November,l1979. Data for Cost and ilccessibility S5tudy was
collected during January to March,1980.

1:13 Dofinitions and quantification

For definiticns, cxplanations and guantitative limits
of various terms, cxpressicns and classifications used in this
part, pleasc refer Part IT of this report.
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CHAPTER-II

RESOURCE BaSE

2.1 Forcst Types

The forests of the survey arva are mostly sub-tropical and
Himalayan tcmperate types. By composition the forests are both
ccniferous and broad-leaved. Conifcrs on higher elevations arc
mostly pure and similarly broad leaved forests adjoining plains
and low clcevations arc also pure. Only in transitional zonce Chil
and Broad-lcaved species like Khair (including temperate broad-
lcaved specics) are found together. The main forcst types found
in the survey arca as por revised Forcst Types of India by
Champion & 3I¢th are as followsi-

(i} 5B/C2 -~ Northcrn dry mixed deciduous Forests
with its degradation, cdaphic and scral types.
(4ii) 3/cl (a,p) -~ Lower or Siwalik and upper or
Himalayan Chir-pinc forest with its degradation
types.
(iii) 12/C1 (a to f) - Lower Western Himalayvan temperatce
forest with its degradation types.
{iv) 12 ¢/2 (a to e¢) - Uppcr West Himalayan toemperate
forests with its scral typos.
(+v) 13/C2 ~ Dry tcmperatce conifcrous forests.
{(vi) 15/C2/El1 -~ Dwarf Rhodcdendron scrub.

From the point of view of this survey the forcst types
were classifiecd according to their species composition and
percentage of such spocies in thoe growing stock. Although 16
forest types were recognisad in the invontory Manual, but for
the purpose of preparing this Report these were amalgamated, into
five types as the area undcrsomce of the individual types was

very small. These five types arc as follows:-
(i) Chir: comprising chir forest type. (Forest Type
coda 01) .
(ii) Mixed conifcrs: comprising Blue-pine, Dcodar,

Spruce/Fir, Mixcd conifers, Deodar=-Blue-pine
and conifaers with broad-lcaved species forest
types (Forest Type Code 02 to 09).

€iii) Oaks and tcemperate hardwoodss comprising Ban Qak,
Moru QOak, Kharsu Oak and tocmperate hardwoods
forest types (Forest Type Code 10,11,12,13),

{iv) Khair: comprising Khair forcst type (Forecst Typc
Code 14).
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v} Tropical mixed hardwoods: comprisind tropical
mixcd hardwoods. (Forcst Type Codo 15).

Note: . For detallcd description of thege forest types,
plcasc rofer part 11 of this Report.

2.2 Lroa

2.2.1- The total geographical arca surveyed is 15,646 km2 cut
of which the forcst (Forest land) arca is 6144.6 km2. The
distribution of forested and non-forested area by divisions is
as follows:-

Tablce No,IT.1

-Distribution of Foredt (Forcst land} and Non-Forest area
by Divisions { .rea in km<)

Divisicn Forecst iZ.rea Non~Forust Lrea Total
Kangra 1356.1 2429.9 3786

Mmandi 575.9 55z2.1 1128

Nachan 33,1 991.9 1625

Suket 695.5 473.5 1lié9

Nurpur 520.4 947.6 1468

Hamirpur 227.7 878.3 1106

Una_ . F00.2 131z2.8 2013

Bilaspuxr 384.2 . 792.8 11777

Kunihar 653.,7 755.3 1409

Sclan 397.8 367.2 765

Totals . Bl4i.6 9501.4 15646

2,2.2 Pistribution of this arca by rivcr catchments is as
follows:

Table No.IIl.Z2
Distributicn of Forest and Nen-Forest arca by River Catchments

Unit - kin?
Catchmcnts Forcst ..rea Non-forcst iarca Total
Sutle] 2509.0 3441 .0 5850
Bias 3410.3 5297 .7 8708
Others 225.3 FE2.7 988
Total: 514 .6 - 89501.4 15646
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2.2.3 Thce distribution of Forest area (Forest land) according

to vegetation classes for differoent river catchments and group
of diwvisions is as followsi-—-

Tablce No.IT.3

Distributicon of Forcst arcal(Forest land) by rivoer
Catchmcnt and Vegctation Classes

i Unit - km2
Catchment Trce Degraded  Scrub  Grassy Others Total
Forc;t Forost nrag
Sutlei 2047.1 14.9 375,2  53.6 18.2 2509.0
Bras— 305553 271 274.3 41,7 11.9 3410.3
Others 207.1 3.0 _ 15.2_ . .- “ - 225.3

Totals 530%9.5 45.0 664 .7 95,3 30.1 6144.6

Table No.TIT.4

Distribution of Forest arca (Forcst land) by group of
divisions and vecctation classes

Unit -~ km2
Group of Tree Degraded Scrub Grassy Others ‘Total
Divisions Forcst  Forest arca
Kangra- 1656.1 15,0 166.7  35.7 3.0 1876.5
Nurpur
Mandi- ‘1702.9 20.9 136.5  35.2 3.0 1904.5
Nachap_ .& '
Suket.
Hamirpur “B29:6 - 72.2 6.0 - 927.8
& Una
Bilaspur, 1100.9 9.1 289.3 le.4 18.1 1435.8
Kunihar &
Solan.

Totals 5309.5 45.0 6Cd.7 55.3 30.1 6144.6

- vt ————

2.2.4_ ____ The distributidén of areca-under vegetation class
"Tree Forest" by forest typcs and river‘catchments/group of
divisicns is as follows:
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Table No.IXI.5

Distribution of Tree Forest srea by Forest Types

and River Catchmcnts

Unit - Km®

Forest Type

, River Catchment
,Sutlej Beas Others ' )
Chir 803.7 TS5B.6E 58.1 1620.4
Mixed Conifers 312.7 677.0 69.4 1059.1
"0aks and other  107.4 707.7 45.9 861.0
temperate
‘hardwoogs.
Khair 151.1 110.8 - 261.9
Tropical Mixed  672.2 769.2 33.7 1495,1
Hardwocods.
Not rccorded - 12,0 - 12.0
Total: 2047.1 3043.3 207.1 5309.5
Table No.IXIJ 6
~Distribution of TréE Forest Lrea by Forest Types
and Group of Divisions
Unit - sz
I []
Forest I Division Group . Total
type  Kangra Mandi, Hamirpur Bilaspur '
5 & Nachan’ & Una Kunihar '
, Hurpur and & Solan. '
, Suket .
Chir 36l1.1 425.7 400.8 432:8 1620.4
‘Mixed 250.2 &90.5 54 .3 64.1 1059.1
conifers
Oaks & A39.6 106.1 5.9 109.4 861.‘
other
temperate
hardwoods
Khair 75.0 2.9 99 .2 B84.8 261.9
Tropical 627.3 168.8 289.3 409.7 1495.1
Mixed
hardwoods
Not recorded 3.0 9.0 - - 12.0
Totals 1656.2 1703.0 849.5 1100.8 5309.5
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2.2.5 The distribution of arca under different forest types
according to different slopc classes is as follcws:-

Table No.ITI,7

Distribution of arca undcer different Forest Types
according to differcnt Slopc classes

Unit - sz
-3 — =7 R 1
Forest Type Slope classes{in degrees) . Total
L 70 & 60— d5—. 20- 0- Un- .
wabove /70 /60 /45 /20 recorded ,
: 1 1
thir 9.0 47.9 238.3 1076.1 249.,1 - 1620.4
Mixed 26.8 107.2 351.7 50l.4 66.0 6.0 1059.1
conifers
Oaks and 26.9 119.2 348.8 351.1 - 12.0 3.0 861.0
‘temperate
hardwoo=ds
Khair - 3.0 9.2 159.5 90.2 - 261.9
Tropical 8.8 '29.7 174.0 886.6 396.0 - 1495.1
Mixed
hardweods-
Un-recorded 3.0 6.0 - - - 3.0 12.0
‘Total:  *2o.374.5 313.0 1122.0 2978.7 813.3 12.0 5309.5

Npte:‘_ophéplgatchméﬁt_gcfcrrcd to in different foregoing
' tables includes the catchments of river Ravi, Yamuna and
Shaggar..
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by altitude classes is as follows:~

Distribution

‘Table Na.TIT.8

of arcea under different Forest- Types

by Lltituadce Classes.

The distrikution ¢©f arca under different forest types

B Unit = Km?

[} o 1
Forcst . altitude classes , Total
Type /B00 BO0 M- 1200M—~  2500M Un-—- ,

~- M Z1800M /2500M & recorded

t . above .
Chir 481.7 1018.3 121.3 - - 1620.4
Mixed 96.3 152.9 389.777408.3 11.9 1059.1
Conifers
Oaks and. 57 .2 260.9 364.3 172.6, 6.0 B61.0
tempaerate
hardwoods
Khair 222.9 39.0 - - - 261 .9
Tropical 922.4 551.8 - 9.0 11.9 1495.1
mixed
hardwoods
Un- - 3.0 6.0 3.0 - 12.0
recorded
Total: 1779.8- -2025.9, 881.1 592.9 2¢.8 5309.5
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2.2.7 The distribution of arca under different forest types
by sizc/ age classes 1is as follows:-

Table No.TII.9

Distribution of arca undcr differcnt Forest Types by
sizc/age classcs

~ Unit - ka
. ; t

Forest Type , . Sizc/ige classes y Total

+ Regener- Young = Middle Mature Over  Un- ;

, ation .. Aaged. mature recorded

) - p—t e s e L
Chir 295.9 93142 515,2 26.9 3.0 48.2 1620.4
‘Mixed 6.0 421.3 389.2 1l1l6.4 23.9 92.3 1G59.1
Conifers )
Oaks and
temperate 6.0 225.2 287.1 169.8 68.5 104 .4 8651.0
hardwoods
Khair 39.4 204.4 12.1 - - 6.0 261.9
Tropical 33.0 1123.1 288.2 20.9 5.9 21.0 14951
Mixed
hardwoods
Un-recorded - - 3.0 - - 9.0 12.0

Total: 180.3 2905.2 1504.8 334.0 101.3 283.9 5309.5




e

For the /purpcse of Table No.II.9 the sizefage classes
for conifers and broad-leaved forest typgd® are as followss

Size/Age D.B.H_.O.B. DT.B.H.0.B. in
Class "in” orisT TS cms. for broad-

- conifers leaved
Regeneration less than 10 less than 10
Young ‘10 to less than 40 10 to less than 20
Middle aged 40 to less than 60 20 toless than 30
Mature 60 tc less than 90 30 to less than 4C
Over mature 290 or more 40 or more

2.2.8 During the course of field@ survey areas having
rlantation potential were also recorded and the extent. of same
according to river catchments and group of divisions is

as follows:

Table No.ITI.10

Distribution of plantable area by river catchments

’ 2
Unit - Km
River Catchments ' Total
Sutlej Beas Others : i
387.9 559.4 15.3 962.6

Table No.ITI.11

Distribution of plantable area by Group of Divisions

Unit — sz
—

Division Groups . Total
1
Kangra Mandi Hamirpur Bilaspur .
e Nachan & Una Kunihar & .
Nurpur & Suket Solan s
1

373.3 149.2 159.0 280,71 962.6
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2.2.9 The distribution of forest area according to different
legal status as worked out from 1976 Forest Statistics of

H.P. is given below in Table No.Il1.12. This forest area dces
not tally with the forest area given under Table No.II.1l as

the term "Forest Arca'" used in- both the cases is different. In
case of forest statistics the term forest area includes the
legal forest areas under the control of Borest Department
whereas 'for the purpose of Table No.II.l the term forest land
includes all lands primarily used for forestry purposes.

Notes Table No.ITl,12 £¢ I1.25 are at the end of this Chapter.

2.2.10 In addition to these takles, some other tables relevant
to area Iinformation like distribution of tree forest area by
cancpy density and river catchments/group of divisions;
distribution of forest area by grazing incidence and river
catchments/group of divisions etc. are given in Appendices

IT.1 to II.6.

2.3 No. of Stems:

2.3.1 Stems per hectare in different divisions

The stems per hectare division-wise and species-wise
irrespective of diameter c¢lass have been worked out and are
given in Table No.II.13.

The diameter class-—wise and species-wise distribution
of stems/ha. in each forest division is given in Appendices
II.7 to II.16.

2.3.2 Stems/ha. in different forest types

The stems per hectare forest type- wise and species-wise
irrespective of diameter class are given in Table No.II.l4,
The stems/ha. in this case refer to exploitable tree forest
arca i.e. tree forest area lying on slopes below 60°.

The diameter class-wise and species-wise distribution
of stems/ha. in each forest type is given in Appendices II.17
to I1.21. Here also the stems/ha. are for exploitable tree
forast area ¢oming under different forest types.

2.3.3 Total stems in each Divisions:,

The total number of stems in the survey area
spQCles—w1se and forest division-wise irrespective of diameter
class are givén in Table No.IT.15.

The diameter class—wise and specieg-—wise distribution
of these total. stéems is given in Table Mo.XT_.l6.

The diameter c¢lass-wise and species—wise. distribwtion
of total stums for each forest division is given in Appemdices
I.22 to ;I.31.
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2.3.4 Total stems in different forast types:

The distribution of total stems species-wise and

forest type-wise irrespective of diameter.elass for exploitable
tree forest arcea is given in Table Wo.Il.17.

The diamcter class~wise and spgcies-wise distribution

of these total stems of exploitable tree forest area is given
in Table Neo.1T.18.

The distribution of total stems diameter classwise
and species-wise for each Eorest type Eor exploitable tree
forest arca is given in Appenrdices TI. 32 to II.36.

From apeove it will be seen that ocut of 425.4375 million
stems in the cntire survey area, <04.5927 millicn stems are in
explecitable forest area.

2.4 Volume Tables

No felling of trees was done to work out the general
volume equations for important species of this -survey. The data
regarding veolume and growth of past surveys already avallable
with this Crganisation fcr different species was-examined by
drawing hcight diameter curves of the sample tree data cof these
species and also diametcr hcight curves of sample tree data of
the same species of this survey. After this detailed examination,
it was found that this data of certain species ©of this survey
compares very wgll with such data of same specics of some past
surveys. accordingly the general velume equations of these
species were adopted from the relevant past surveys. For
further detaidls Chapter V & VIII of Part II of this report may
Please be referrcd to.

2.4l The local vclume tables of different species adopted
for this report are given in Table No.II.l9.

2.5 Volume of Growing stock

2.5.1 Volume per hectare in dificerent divisions

Volume per hectare divisions—wise and sSpeclies-~ wise
irrespective of diamcter class has been worked out and is
given in Table No.II.Z20.

The diameter class-wise and species-wise distribution
of volume per hectare in each forest division is given in
Appendices IL.37 to I1.46.

2.5.2 Volume/ha. in different forest types

Volume per hactare forest type—-wise and spéecies—uwise
irrespective of diamcter class is given in Table No.II, 273,
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The volume in this case refers to exploitable tree
forest area i.e. tree forest areas lying on slopes below &0

The diamcter class-wise distribution of volume per
hectare of diffepyent species in cach forest type 1s given in
appendices I1.47 te IT.51. Herc also the volume per hectare
is for exploitable tree forest area coming under differcnt
Forest types.

2.2.3 Total veolume 1n cach divisions

Total volume 1in the suxvey area species-wise and
forest division-wise is given in Tablc No.II.22.

The diameter class— wise and spcecies-wise distribution
of this total volume Is given in Table Wo.1l.23.

The diameter class-wise and species-wise distribution
0F total volume for each forest division is given in Appendices
IT.52 to IX.&l,

2.5.4 Volume in different forest tvpes

P

The distrilution of total volume specics-wise and
forest type-wise irrespuctive of dliamcter class for explo;table
tree forest area is given in Table No.II,21%.

The diametcer class-wise and spcciles-wise distribution
of this tctal volume ( of all forest types) for the expleoitable
tree forest arca is givenin Table No.II.25.

The distribution of this total volume by diamcter Tlass
and sp ecies-wise For each forest type for exploitable tree forest
area is gilven in Appendices 11.52 to 11.66.,

Fgom above tables it will be seentthat out of 53.221¢
million m> of total volume in the entire survey area, 49.3216
million m° is in exploitable forest area.

In addition to the above tables the distribution of
total stems ( for the exploitablc tree forest area) by forest
types/ maturity classes and sSpecies-—wise as also the distribution
of total wvolume {( for the exploitable tree forest area) by
forest types/maturity classes and species-wise is given in
Appendices II.67 tc II.68, The maturity classes have been taken
con the basis of predominant diameter (over bark at brcast height)
class ©of the forest type to which the sample plot belongs and
has becen classified on the following basis.

Maturity L.B.H.O.B. in cms. D.B.H.0.B. in cm.
class for conifers. for broad-=leaved
Immature less than 60 cm. less than 30 om.
Mature %0 com and morc 30 ¢cm and more.
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The volume in all the foregoing tables refers to under
bark volume including cull upto a top diameter limit of 5 cm.
overbark from the base of the tree. 1In case of broad-leaved
specics, 1t is also inclusive of branch wood volume upto a
limit of 5 cm. overbark diameter. In the subsegquent portion of
the report except otherwise specified the volume referred to
will be in this very context.

2.6 Area and Growing stock of Bamboo

Though at the time of starting thc survey it was planned
to collect field data so that arca and growing stock of bambocs
can also be worked ocut but after the complecticen of this survey,
it was found that the bkamboc data collected from the same sample
plots where from tree data was collected is not adequate for
arriving at reliable arca and growing stock figures. Therefore,
this data was not processed. Howevaer, the sample plots in each
forest division on which hamboos werce found during the course
of data collection are given below in Table No.II.26,

Table No.Il.z26

Sample -Plots having Bamboo

Forest Total No. No.of (two No.of Sample
Division of clusters plots each) plots having
{2 plots clustcrs on Bamboo
each) . which data
collected.

Kangra 633 361l 2 plets of 2
clusters.

Mandi 190 162 1 plct of one
cluster.

Nachan 269 203 1 plot of one
cluster

Suket ° 197 168 3 plots of 3
clusters.

Nurpur 245 1341 4 plots of 4
clusters.

Hamirpur 187 64 1 plo% of one
cluster.

Una 336 155 9 plots ¢f 5
clusters.

Bilaspur 193 Jd04 23 plots of 16
clusters.

Kunihar 237 180 24 plots of 1%
clusters.

Solan 126 106 4 plots of 3

clusters

\\Q ‘]7’\ contd. ...p/ 34
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From the above table it is seen-that there is some
Bamkoc area in Kunihar, Bilaspur and Una Forest Divisions.
Bamboo are almcst absent in the remaining seven divisions.
Even in areas whcre Bamboo is found clumps are widely spaced,

small in size and contain poor grown culms. These are also
severely damaged.

2.7 Standard Error

The standard error percentage for area and total growing
stock in each forest type and also for the total area and
total growing. stock (exploitable forest arcal) is given below
in Table No.It.27. -

Table No.ILl.27

‘Standard error pefcentaqe for the area and growing
stock in each forest type and total area and total
growing stock (exploitable forest areal.

Forest Type Standard Error %

[
aArea ! Growing stock
L
Chir 5.2 6.7
Mixeé Coniters 7.0 8.9
Oaks and-Temp&rate 8.7 10.7
Hardwoods
Khair 12.1 15.3
Tropical Mixed 5.2 7.0
Hardwoods

Totals 3.0 4.1

contd, ..p/35
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CHLPTER=-TIT

DEMAND &ND CONSUMPT ION" PATTERN

3,1 Demand zZone

There 1s no important timber market in the survey area.
,However, small timber trade to satisfy the local demands of wood
is being carried on in cevery town and important village by
local Saw Millers. A few years back the timber Depot of Himachal
Pradesh Forest Department at Nangal was shifted’ to Bilaspur
where timber of Timber Extraction Division, Kulu (under Himachal
Pradesh Forest DevelopmethOrporatibn) and timber extracted
departmentally in Kinmnaur Feorest Division is marketed. With the
taking up of timber extraction in Simla. Forest Division by
Himachal. Pradesh Forest Development Corporation since recent
past a Sale Depot has also been opcned at Parwanoo by the
Corporation. The important timber markets situated on the
perirhery (outside the survey area) where timber from survey area
is marketed arce Pathankot, Kiratpur and Yamunanagar. The percent-
‘age of timber exported outside the survey area of Chir, Kail
& Decdar, other conifers, Xhair and Broad-leaved species is
45,33,60,5 and 37 respectively. The entire survey area is
considered as Demand Zone. 4L low Ilntcecnsity survey as explained
in: Chapter VI of Part II of this Report was done to estimate
the present level of demand and consumption pattern for
different purpcoses. The variety ©f species, numerous shapes
and siges in which timber is u2tilised, innumerable uses to which
timber is put and a great variety of consumcrs mostly illiterate
and poor maintenance of detailed updated records in offices make
the study extremely complcx and, thereforec, the estimates of
demand are rather indicative. -

3.2 Recorded production of wood

Most of the forests in the survey area are under control
of--5tate Forest Department and removal of wood by different
lagencies from these forests is controlled by the 'Forest Depart—
ment. &ll the timber removed for trade purpeses 1s extracted
by contractors and a substantial amcunt of woecd is given every
year to the .right-holders and concessionisgts from Government
‘forests. Theére arc very small scattered, patches of private
'forests as also tree grown in the private agricultural- lands
‘and are removed mainly for differont personal..uses, There is
alsg a policy of the Government to give land to thet landless
pcople and farmers with very small holdings. This practice
of giwing land to thcse catggorles of pecple is called
"NAUTOR" and most ©f the land §iven for this purpose was the
land which used to be put to forcstry uses. This practice
has, howevcr, been stopped recently. The data ragarding
production of timber has-been collected from concerned Divisional
Offices and for this purpose rcmowvals from Government as well
as private forests by all agencies have been taken into'
account. This information for the last four years 1i.e,1974-75
to 1977-78 is given, in Table No.1il.l.

contd. ..
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Table No.ITI.1

Year-wise prcecduction of timber from Govt.Forests
and Private Lands

Unit - MB(WRE)

Species or Group of species | Total

Year H ;Fire—
T ]
\CRir Kail Other — Khair  Broad! y wood
! & conifers leaved] '
! Deodar ! :
1974-75 195264 85745 38317 55473 20017 394862 67024
1977576 136637 90337 40692 22549 12745 302960 36840
1976~-77 136119 129730 74406 25629 16039 381923 714896

1977-78 130586 110691 69516 47924, 12489 3711g6 61824

Totals 598586 416543 222931 151581 '61290'1450931 240584

Lverage 149647 104135 557332 37895 15322 362733 60146
3.3 Supplies

The Forest Department supplies timber and firewood
to various Covernment Deparunents, Corporations, &sutonomous Bodies
for their utilisation. The department also supplies timber to
iocal people who have rights and concessions in the forest for
their bonafide domestic consumption a2t concessional rates. This
information has been colleccted from concerned Divisional Forest
Offices and year-wise supply made for the last four ycars l.e.
1974=7?5:tc 1977-78 is given in Teble No.IIT.2 and III.3.

Table No.III.2
Yoar-wise supply of wood to various Govit. Departments.
Unit - M3(WRE)

Year : Species or Greoup of species y Total | Pirewood
"Chir Kail & Other Khair  Broad— ! :
E Deodar c¢onifers loaved i E
1974-75 1060 1787 19428 - 504 22779 as
1975-76 51¢ 1126 19927 - 141 21704 138
1976-77 158 1042 17921 - 640 19762 257
1677-78 . €47 1227 16876 - 230 18890 394
Total: 2375 5183 74152 - 1515 83225 877 .

hverage 594 1295 18538 - 372 20806 219
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Tatle No.IIIl.3

Year—wise supplies cf weod to Right holders & Concessionists

Unit - M3CWRE)

Year

[] [ 1

: Specles or group of species 1 ' Total | Firewocd

] | L]

1 Chir Kail & Other Khair Broad- ! '

: Deodar: conifcrs leav?d ‘ !

y | 3 i
1974-75 32596 9979 673 - 1592 44840 495
1975-76 29755 15781 3717 - 5695 54948 663
1976—77 27490 20787 4617 - 3800 ¢ 56694 730
1977t78 31184 18263 5725 - 3282 59154 921
Totéi: 121025 64810 14732 - 15069 215636 2799
Average 30256 16203 3683 - 3767 53909 J00

4 a
3.4 Export and Impcrt of Wood

There 1s hardly any import of timber into the -survey area
whereas a fairly good gquantity of timber is exported to different
markets in Punjab and Haryvaena from the survey area for industrial
and domestic consumpticon. This information for the last four
years i.e, 197475 to 1977-78 is given in Table No.ITI.4.

Table No.I1T.4

Yecariwse Export of wood from Forests and Pvt.lands.

Unit - M3ﬂWRE}

1 ]
Year ' ‘Species or Greocup ©f species ' Total | Firewocod

i ]

'Chir- Kail & Other ¥Khair Broad- . ¢ Pulpwood

! Deodar conifers ileaved H !

I 1 . 1
197475 76609 39747 18216 €112 8003 148687 66717
1975-76 76643 28976 17048 6980 2301 131948 33517
1976=77 64423 31022 51868 7605 10651 16556? 73813

W

1977-78 55711 41599 16915 8037 1689 153950 40499
Totaﬂ: 273386 141343 134047 28734 22644 600154 214546
avcecrage 68346 3b336 33512 F184 5661 1500338 53636
3.5 apparcnt consumption of wood

The average annual production of wood less the export
outside the survey arca should be average annual apparent
consumption within the survey area and the same is given in
Table: Ho.III.5;
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3.6 Consumption Pattern

Wood is consumed within the survey area mostly for
house-—~construction, fuelwood, packing cases and by cther Small
Wood Based Industries like furniture units. There are no major
Wood Based Industries ] in the survey arca except those mentioned
in para 1.11 of Chapter-I, under caption "Existing Industries".
In addition the wood is also exported to markets outside the
survey arca. The wood consumption by local pedple, local
industries and prescnt level of cxport have been considered as
the committed demand, which forests of the survey area have to
fulfil, The estimate of actual annual wood consumption has,
therefore, been made in following categories.

(1) Wood consumption by local pecople -
{a) House constructicn, repairs an@ replacements.
(b) Furniture dand fixtures
(¢} hgricultural implcments
(d) FTuelwood

(1) Consumption by industrics - conly packing
case industry.

(1idi) Supplies to diffecrent Government Departments.
(iv) Exports.

3.6.1 Wood consumption by local people for domestic purposes

s low intensity sampling survey was dcne for estimating
the per capita/housc—~hold consumption of wood by local people
for 'domcstic purposes. The per capita/house-hold consumption
of wood for differont purposes as estimated by this survey is
given belows

(i) House constructiofi
3,0 .-
(a) Rural area - On an average 10.75 m” (WRE) of timber
is used per house— hold for construc-—
tion of now houses. The species

mostly used for this purpose are
Deodar, Kail and Chir.

On an average 1 m3(WRE) of timber is
required for furniture and other
house=hold wooden articles per
housc— hold. The species mostly
used for this purposce are broad-
lecaved, Deodar and Chir.



~-54-

(b) Urban area - On an avcrage 5 m° (WRE) of timber
is reguired per house-hold for
construction of a new house, Mostly
Deodar, Kail and Chir is used for
this purposa.

For furniture and other house— hold ~
wooden articles on an average 1.25 m
(WRE)} of timber is required per housc-—
hold. The species mostly used for
this purpose are Broad-leaved and
Deodar.

(149 iLgricultural Implements.

The main agricultural imploments being used in the
survey area are Yokes, Ploughs and Levellers. The number of
Bullock carts is very negligible. The average wood consumption
for each of these implements as worked out from field Adata is:-

(a) Yoke — 0.03 m3KWRE)/piece. Mostly broad-—
lcaved species are used for this
purpose.

(b Plough On an average 0.12 m3 {(WRE) of timber

is regquired per picce and mostly
broad-leaved species are used.

() ILeoveller On an average 0.15 m3 (WRE) of timber
is reguired per picce and mostly
Chir a is used for this purpose.

(iid) Firewood requirecement

(a} Rural area On an average 600 kgs. per head per
annum (includes firewood egquivalent
of charceal). This is equivalent
to' 0.83 mS (WRE) .

() Urban area On an average 440 kgs. per head per
annum {includes firewood eguivalent
of charco%l). This is equivalent
to 0.54 m” (WRE) .

Note:—- 725 kgs. of fuelwood is taken as one L

3.6.2 Consunption by Industriegs:

There is hardly any major wocod kased industry in the
survey area. However, therec are a fairly large number of Saw
Mills and a sufficicnt nunber of Ffurniture units within the survey
area. In addition there is a small number of other units using
wood €.3. Gun~butts, Match Industry, Activated Carbon etc. The
total number of saw mills in the survey area is approximately
270 and most of these have only one vertical band saw. Sawing
is mostly done either for packing cases or to cater to the local
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regquirements of sawing and,

are seasonal.
flour mills.

thcrefore,

most of these saw Mills
Some Saw Mills are combined with other units like

0il extraction and rice milling. A fairly large

numoer of these units were wisited for data collection on

employment and input-output ctc.

given in Table Nc.I1I.6 and Table No.1I1I.7.

The results of this study arc

None of these units have committed supply and only five
medium sizcd wood based industries situsted within the survey
area have committed raw-material supply from the forests of the

SuUrvey arca.

The ycarly committed guantity ©of wood as ascertained

from the Forest Department of Himachal Pradesh is about 28,650 m3
per annum from the survey area the details of this committed
supply are given below in Tabkle NoJsIIIL8.

Table No.III.S

1
Name of the ‘
Industry i
]
1

Remarks

M/s Peters India
{(P) Ltd.Bilaspur

M/s Him Chem(P)
Ltd. Nalagarh.

M/s Yashpal Garg
& Co.(P) Ltd.,
Parwanco.

M/s Wazir Udyog,
Karsog.

M/s Dinesh Carbon

Pvt.Ltd. Jabli

For 20 years
upto 1995

For 20 years

The supply is
t+o be made from
forests of
Simla, Nashan

& Bilaspur
Circles.Appro-
xlmately 3000 m
is taken as
supply from
Bilaspur Circle
i.e.survey areca.

3

For 10 years
upto 1990

Total :

Chir -21,200;

[] 1
Manufacturing , Committed guantity ,
hotivity , of wood per annum |

VoD '

{m™)
, Species Quaqtity '
Match Chir 11,000
splint
activated Chir 6,000
carbon
Shuttle & Maple ¢,000.
Bobbin Birchr 1,000
N Bird 1,000
Cherry
Kharsu cak4,000
Walnut 1,000
Horn beam(“s avail-
ablie) .
Pencil Decdar 1,800
Slats Horse- 2,650
chaest Nut
activated Chir 4,200
Carbon
Deodar-1800; Broad-leaved-5650

= 28,650

This committed supply has been taken as committcd demand

for future alsc.
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The other major demqnd is from packing case industry
for making packing cases "for fruits. The requircment of timber
for fruit packing cases has bcen worked out by H.P.Horticulture
Department for the entire State for three categorics of fruits
namely Apple; Other Temperate Fruits (O.T.F.) and Citrus Fruits
for the present and for future. This: requircment has been worked
cut depending upon the marketable surplus, of all the fruits and
Percentage gquantity of. these fruits being packed in wooden cases.
The basis of calculaticn is 50,75 and 60 _cases of apple, other
temperate fruits and citrus fruits per m” of wood respectively.
From this requirement for the whole State (present as well as
future) t e requirement of the survey area has been calculated
in the same proportion as the arca under these fruits in 1976-77
in survey area holds with the area under thesc fruits in the
whole State in 1976-77 and the same for different fruits for
different ycars is given in Table No.III.9.

3.6.4 Exports and Supplies to different Departments/
Organisations.

Information on export of wood as well as supplies to
different departments is given in Tcble No.ITI.2 and III. 4.
Since there is nc commitment and obligation to increase these
supplies in future, the future demand on these accounts, is taken
the same as at present.

3.7 FPresent ‘and future No. of house-holds and hAgricultural
Implements.

(a) House-holds

As per 1971 Census total ropulation and number of house-—
holds both urban and rural in the survey area werce as under:-

FPopulation, No.of House-hol#s
Urban - 1,321,590 33,033
Rural —— 21,685,735 3,966,687
Total _— 22,97,325 4,29,720

The total population of H.P:State in 1971 was 34,60,434
and the average annual rate of growth (simple rate) was 2.304%
both for rural and urban durlng the period 1961 to 1971. &S
about 2/3 population of thi State is residing in the survey area,
the same rate of growth is’ adapted for working ocut future
reopulation and house-holds. It is also presumed that the number
of house-~-holds will lncrdase ini the same proportlon as p0pulatlon
increases. The future pOpulatlon and house-hcolds as worked out
for survey area arc given in Table No, IIr.1o.
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Teble NoJIITIL10

Prescent and Future population and Housc-holds

[

)
1
L}

Year Population . E No.of House-holds

ERural Urban Total E Rairal Urban Total
1971 21,65,735 1,311,590 22,97,325 3,296,687 33,033 4,229,720
1e79 25,64,%23 1,55,B45 27,20,768 4,699,804 39,122 5,08,926
1980 26,114,822 1,58,8%76 27,733,698 ¢,78,947 39,883 5,18,827
l1gs0 31,13,807 1,89,195 33,03,002 5,70,321 47,494 6,117,834
2000 36,12,792 2,19,513 38,32,306 6,61,737 55,104

7,16,842

(b)

H.P.

sgricultural Implomaents

In 1977 there were 4,64,126 wooden ploughs and 54,114
iron ploughs in the State cf H.P,

1978).

is proportionate to the rural populaticn ofthis area and also
that in future the number of agricultural imploements will increase

at the same rate as population.

Further taking that for each

plough thers. is one Yoke and cne Lovellor to make a complete
set and also that the timber used for an ircon pleugh is % of the

wooaden pleough,

has been worked out as 3,30,566;

respectively.

3.8

woad for following assumptions “have been made:

Present censumption of waood

the present and future requirement of wood for
agricultural implcements has boen worked out.
implements in the survey area during 1979;1980; 1990 and 2000

i

3,358,169;

{(8curce -~ Handbook of Statistics.
Considering that their number in the survey area

The: number ¢f these

4,15%,948 and 5,11,861%

In the estimate for present (during 1979) consumption of

(1)

urban

0f a house will bc used for yecarly repairs.

Arcas.

' of houses in rural area one
percent ¢f the timber requirdd for new construction

of urban hcuses the yearly repalr reguirement of
wood for a house will be 0,.5% of the timber required
for new construction.

(i1)

Furpiture anc wooden articlcs will be replaced
after cvery eight years i.e.

regquirement in this casc will e 0.125 of new

manufacturc,

The life of a house is 100 years both in rural and
In case

In case

the yearly replacement
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(i1} The life of all wooden agricultural implements
on an average will be 2% vears i.e. the vearly
replacement requirement in this- case will be 0.4
of new marmufacture.

{iv) 40% of fuel-wood requirement will only come from
forests covered, in thce survey and the rémaining
60% will be met from private areas and agricultural
waste etc.

On the basis of above assumptions the consumption of wood
for different house-=-hold purposes during 1979 works out as under:

Unit - M;(WRE)

{i) House construction,
‘Repairg and replaccements

{(a) Urban - 7,359
(b} Rural - 2,14, 346

{ii) Furniture

(a) Urban - 7,097
(b) Rural - 68,180
(iii) &agricultural Implemonts 41,037

(iv}) TFuclwood

{a) VUrban - 33,663
(b} Rural - 8,511,554

3.9 Future Demand

The future demand of wood will depend on many factors
such as growth in population, change in income structure, price
trends of warious commcditices, change in atility pattern cof wood,
availability of substitutes for wood, consumer's prefercence etc.
The major demand of wcod at present and in future will be from
rural population scattered .all over the survey area and no
substitute of wocd is likely to be available tc these people first
due to non-avajilakility of any altcrnative and secondly due to
+transportaticn and distribution problems. Therefore, the present
pattern of consumption is presumed to be continued and the increase
in demand of, wood is taken in proportion to the increase in
population. The demand of wood for packing cases will also
increase due to incrcase in the orchard areas and people's
inclination to go in for horticulturc. Since the supplies to
cther departments as well as exports of wood outside the survey
area is ncither committed nor okligatory, therefore, their future
demand has been taken same as their present demand, The ostimated
anticipated demand of wood for diffcerent purposes as worked out
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for yecars 1980,1990 and 2700 is given in Table No,III.11
(Table on next page).

The apparent consumption as worked out in Table No.III.S
is far less than the prescnt consumption worked ocut in Table
No.IXT,11. The major disparity is in case of fircwcocoed and it
may be due to the fact that the firewood being removed by
villagers from nearby forests is not being accounted for correctly
Also in case of demand worked ocut for house construction and
repairs somc timber might be coming from one's own trees.
Further present demand (for 1979) worked out in Table No.III.11l
is inclusive ©of exports whereas yearly average apparent
consumption werked cut for 1974-75 <o 1977-78 in Table No.III.S
is exclusive of exports.



—-63—

CHaAPTER-IV

GROWTH RATE AND POTENTIALL ~NNUSLL CUT

4.1 Growth rate

The growth rate of Chir, Kail, Deodar, Fir and Spruce
has been worked out by taking out borings with the help of
Pressler Borecr and measuring the thickness of last 10- years and
previcus 10 years. annual rings of a large number of randomly
selected sample trees. From this, annual basal area incrcment
percent of thcse -species for diffcerent diameter classes has been
worked ocut. This past annual increment percent of basal. area
for these species is gilven in Appendix IV.1l. Presuming that the
volume increment percent of a species in cach diameter class is
equal t¢ the basal area incremcnt percent of that class the
weighted average annual veolume increment percent of different
conifer species of the crop have becn worked out for the
exploitable tree forest area and the same are given below:

Species wWweighted hverage hnnual
Volume Increment Percent.

Chir 2.70
Ccdrus deodara 1.78
Fir 1.40

H1s the growiag stock in Chapter II for the exploitable forest
area has been workcd out for Deodar and Kail together and Fir and
Spruce together i.e. other conifers therefore, the weighted
dverage annual ineremcnt percent of Deodar has been applied for
Kail-Decodar growing stcck and of Fir for Fir & Spruce i.e. other
conifers growing stock, This application is, however, based on
the observations that the extent of Deodar forest is more than
Kail forest and the increment is almost same in both the species.
In case of Filr & Spruce growing stock, the extent of Fir forcst
is more and the increment of Fir is less than Spruce making the
estimates safter rather than exaggerated. No fellings/stump
analysis wwre done to assess the age of the crop to find out age
diameter relationship or age helght relationship. However,
diameter height relationship of a few species has been worked ocut
and the samec is given in Appendix No.IV.2.

4,2 Present Forest Managemcnt

The prescnt forest managecment in this arca is regulated
by the working plans of respective divisions. In all therc are
nine werking plans dealing with the present management of these
forests. &ll the Chir forests are buing worked under uniform
system or its modifications like Punjab Shelter Wcod System or
Indian Irregular Shelter Wood System. The rotation in almost
all the cases is 120 years with fixed or floating pericdic blocks
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depcnding ypon the silwvicultural system. The exploitable
diameter wvaries from 55 to 63 cms. and in some cases thére is
provision of retention of advance growth upto 20 cme d b.he.

over bark. Dcodar and Kail forests arc also bulng worked -under
similar prescripticons as for Chir. The forests of thiése species
are confined to Suket, Nachan, Mandi and Kangra Forest Divisions
with small areas in a few other divisicns. The Fir and Spruce
forests are being worked under selcction system. The exploitable
size is 60 cm and the felling cycle is 15 years mostly
corresponding to the period of the plan. In almost all working
circles dealing with Chir, Deodar & Kail and Fir & Spruce
management, artificial regen.raticn has been suggested where
natural regcneration will not koecp pace with removals. The
working of mest of the accessible Oak forests has been prescribed
for fuelwood and the silviculture system is coppice with standards
of shelter wood with its modifications c¢.g. Punjab Sehelter Wepd
System has been prescribed in case of Kangra Division with 120
Years of rotation and 4 periodic blocks of 30 years each. Where
cappice with standard system is prescribed the rotation for
coppice is 30 to 35 yecars and that of standards 6070 or 90 years
i.e. a multiple of coppice rotation. The other main species
found in the area is Khair and it is being managed under
selecetion system. The explcitable size fixed is 25 cms. Tho
felling cycle mostly adopted is 10 or 15 ycars corresponding

to the period of the plan. The other species found are not
economically important, and they are being worked either for:

fuelwood extraction or charcoal burning etc, «reas at pPresent
being workced under differcent working circles are given in
Table No.IV.l. The, working circles arenamed accerding to the

prcscrlbcd silvicultural system or main spccies of the forcest
covered by it. (Table Mo.IV.1l on next page).

4.3 Future Management suggested

The main object of this survey is not to prescribe futuywe
management and alsc it is not doesireble to deal with this
important subject when survey is done on a macro level. For
preseribing future management detailed studies in many respects
at micro level are necded., However, as the potential annual
cut to.pe indicated in the subsequent paragraphs has some
rLlatlon ‘with the system of management, thercfore, some indication
is given about future nmanagement here.

The main single consideration in prescribing the ‘management
of a forest is its composition or type i.e. the species which
forms-the major porticn of the forest in the shape of number
of stems. In this Report five forest types have been adopted
bascd on' species occurrence. . The other consideraticns in prescri-
bing the managuement of a forust are the siz¢ of the crop, extent
in arda, terrain, pace of rogeneration, size of the timber
regquired to be produced and local demands etc.,etc. Therefore,
the future menagement .is being proposcd on the basis of forest
types here and for each type it is suggested as fcllows:
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Chir Type - The area under this type is 1,620.4.km2 and
is met-.-with in 211 the divisicons. The number of stems
of Chir are 78.78% of thé todtal stems and by total volume
it forms 94.57% of the growing stock in the tvype. There-—
fore, our main management criteria for thls type should
be for Chir. :[.s -forest management is a long term plann-
ing and should nct be changed frequently as this change
may sacrifice a major-portlon of the crop and may alsc
effect the locallty conditions adversely, thercfore,
inthis type it is suggested that the present system of
managemcnt may be continued i.e. uniform or shelter wood
system with fixed or floating periddic blocks and 120
years rotation with 60 ¢m as exploitable diameter at
breast hcight over bark.

Mixed Conifers: The area under this type is 1,059%9.1 km2
and it is mainly confined to Mandi, Nachan, Suket and

Kangra Forest Divisions. The area in other divisions is
very .small. The crop mainly consists of Decdar and Kail
(26%), other conifers (29.4%), all Oaks (17%) and other

broad-lcaved species (15.3%) in terms of total No. of

stems. So far vclume is conCaned Deodar & Kail form
36.38% and other conifors S0% of the total volume of
this type. The managament critLria in this type should
be malrly with regard to thc conifer species as they
occur in almost pure patches. Here also the present
system of management should continue for conifer species
i.e. uniform/shclter wood system wWith its modifications

‘with fixed or floating periodic blocks. The rotation

will be 120 years and exploitable size 60 cm deb.h.o.D.
and zbove. Howcver, as.Dccdar does not develop cull c¢ven
if retained for lenger period and belng the main structu-
ral timber its demand is mostly in larger sizes, thercefore,
in case of pure Deodar crops the rotatinn may be raiscd

to 150 years or- sc. Thore are some very good Decdar
forests in Suket Divisfion: 1In case of fir and spruce,
selection system should be continued. 4long with conifer
species thce economically important broad leaved specics
may ‘be removed by selection system,

Oaks 2nd Temperate Hardwoods: The area of this type is
861.0 km¢ and is mainly conflned to Kangra, Mandi, Nachan
and Suket divisions with comparatively small areag in
Bilaspur and Sclan. Only Ban cak forests in this case
which are accessible and situated on moderate gradients
may be worked for fuel wood supply to the nearby
habitations. Such forests can be worked under coppice
with standard systcm as at present: Though all Caks

‘make 26.42% cof the total stems of this type, but they

make ‘a considerable high perccntage of volume 1.e.,56.67%
of this type. The other’ Oaks except Ban Oak are usually
situated on steep slopes, Nalla banks and inaccessible

localities. Thesce may be worked under seledtion system

along with other econcmically important broad-leaved
SpeCcies of that arca.
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(iv) Khajir Type: The area under this type is 261.9 km and is
mainly confincd to Wurpur, Hamirpur, Una, Bilaspur, and
Kunihar Foerest Divisions. The main“species in this case
is Xhair which forms 67,36% of the crop by total number
of ystems and 66.68% by total volume. The management
cf this forcst should be mainly for Khair. 8ome of these
forests are sityated on sites highly valnerable to soil
erosion. Herce the management should be mostly for
proctection of site and only selecction fellings of trees
should bec done. In suitable arcas clear felling and
planting may ko carricd out.

{(v) Tropical Mixed Hardwoods:~ The area under this type is
1495.1 km‘ and the spocies mostly “found arc low lovel
mixcd miscellancous. & fow species llke Khair,Dhaura
Lannea ar¢ cnly <f some econcomic lmportmncc in this
arca. The percentage of those species in this type
by tetal numboer ¢f stems is about 34% and by volume about
38%. Most of these forests are situated on the hills
adjcining the plains and these arcas are ‘highly wvulncrable
tc ercsion in the shape of gullies, chos etc. This forest
type is found in 211 forest divisions, but its extent is
comparatively less in Mandi, Nachan and Suket divisions.
Most of thése forests will necd their management for
prctection of the site. However, depending upon the
vualncrability c¢f the site to the s0il crosion solection
system or clear fclling with planting may be adopted,

4.4 POtential Lnnual cut ( Yicld)

Yield from a forest depends upon the growing stock, its
conditicn, growth rate, silvicultural system, -rotation, pace of
rLgLnLratlon etc. etc., T¢ study all thoese factors and prescribe
yicld an in dapth study at micro level of tach menagement unit is
nceded and the same is beyond the scope of this macre level
survey,., Therefore, kceping in vicew a few factors cnly like the
total growing stock, its sizom growth rate and growing stock per
hcet.. potential annual cut has been worked out: forest type- wise
for thg exploitable tree forest arca. It may bco noted that the
potential annual cut suggested for differcent species in different
forest types is only indicative. The potential annual cut
suggcsted for diffeorent species in different forest types- is as
fcllows:

(i) Chir Type - The totel volume of this forcsg type Ain. the
cxploitable tree forest area is 92,79,800 m” of which
Chir is 87,75,600 m?, The volume of Chir above exploitable
size {60 cm d.b.h.o.b._and above).is 14.4% of the total
Chir wvolume. From the table- rcgarding stems/ha. by species
and diametér class of this type it .is found that distribu-
tion of stems of Chir An differcnt diameter classes is
guite satisfactory i.e. regencration is not & problcel.
Howeve r, whercver regeneration does not come up satisfact-
orily it can be supplemented by planting. From the table
rcgarding volume per hectare it is found that volume of all
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the speccies is 59.351 m3 per_hectare in this type. (Of
this Chir volume is 56,127 m?)% This per hectare volume
is very low and these forests arc in urgent nced of enfriclt
ment- of their growing stock. The volume of Deodar and
Kail in this type 1s very negligible. Ke ping these
consideratjons in view it is propcesed that annual cut

in this type should be % of the average annual incremcnt
in case of conifer species i.e, Chir and Deodar/Kail.

In case of broad-leaved species occurring in this survey
area no reliable growth statistics are available. The
broad leaved spefiés’ as stated in item No.4,3 occurring
in this forest type will alsc be worked at the same
rotation as Chir. Thercfore, the annual cut proposed in
thelr case is growing stock/rotaticn in stead of twice the
‘growing stock/rotaticon. This also has been kept half

tc enrich the growing stock.

Mixed Conifers - The tctal volume in_ this forest type .in
the exploitable arca is 1,59,61,500 mo. Of this Fir/~
Spruce, Deodar/Kail and Chir have 73,26,500; 58,07,200
and 5,46,100 m> respectively. The volume of these
species above exploitable size (60 cm. d.b.h.o.b. and
_above)] is 51.2%, 21.7% and 18.68% of their respective
volume, From the table regarding stems/ha. by species
and diametir class of this forgsi type it is found

that the distribution of stems is guite satisfactory in
different diamcter classes and regcneration is not a
problem. However, in areas where regencération does not
kKeep pace with the remowvals artificial regeneration can be
resorted to. From the table about volumes/ha. it is found
that volume of all the speccies is 173,658 m3 per hectare
in this forest typc. Thus the positicon of growing stock/
ha. is not bad. Keeping these consideraticons in view
annual cut proposced for different speclies of this typce is
as follows:-

(a) Chir, Dcocdar/Kail - Average Annual Increment.
(b} Fir & Spruce - Average Annual Increment
+ VM
Rotation

‘WHere - VM is growing stock above exploitable size,

(¢) A1l other species - growing stocek/rotation (rotation
is 120 years).

The annual cut proposcd for Fir & Spruce is comparatively
more than other conifer species as Fir and Spruce have
higher percentage of volume above exploitable size and are
also mere susceptible to cull when grown te larger sizes,
LY

Caks & Tempcecrate Hardwoods: - Oaks are the main species

of this type and constitute 56.67% f the total volume

of this type. ©On the whole crop is kelow 30 cm, d.b.h.&.b
and grewing stock per ha. of all the species in this type
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is 102,442 m° which is quite low. The rotation adopted
for this purpose is 120 yecars. The annual cut proposed in
this case for all the broad leaved. Species is, therefore,
growing stock by rotation. In casc of conifer species
ccourring in this type the annual cut proposed is average
annual increment. Wherever Ban 0Oak 1s worked under
coppice with standard system the annual cut may be
regulated by forming equi-preductive coupes of thosc units
of managemont.

(iw) Khair type - Khair is the main species both £rom occurrence
point. and ¢ecnomic puint of view in this type., It forms
66.68% of the total velume of this type. The present
crop of this species is mainly below 20 cms d.b.h.o.b.
Vvolume/ha. ofall the speciecs in this forest type is
74.776 w3 which is very low. fonual cut proposcd for all
the broad-lcaved specics of this forest type is growing
stock/rctation and rotation adopted is 60 years. In case
of conifer speccies to whatcver cxtent these cccur inthis
type the annual cut will be average annual increment.

(v) Tropical Mixed Hardwoods -~ Therce are only a few cconomica-
1lly impcortant species in this type like Chir, Khair,
Sissoo and Dhaura etc. The c¢rop is mainly below 20 cms.

d.b.h.o.b. and voéume/ha- cfall the spocies in this fcorest
type is 101.960 m~+ The annual cut propcsed for all

broad lcaved spoecies in this type is same as in Khair
type with ghe same retation. In case of conifer species
it is also same as in case of Oaks and temperate hardwoocds
type. ‘

Following the above formulae thc total expected annual
cut of different species in different forest types is given in
Table No.IV.2. The contribution to total annual potential cut
of all conifer species is 51.8% and that of all broad leaved
species 48.2%. .

4.5 Expectoed Net Lnnual Cut

No felling of trees was ddne to prepare general volume
equations and tc find out -the cull velume or cull percentage
in different species of this survey. The cull percentage for
different species as adopted in those past surveys where from
volume cquations woere adopted has becn adopted to work out
the net annual gut. The cull percentage adopted is as follows:

(i) L1l Oaks - 25%

(ii) Other conifcrs - 20%
l1.e. Pir & Spruce

(iii) L11 cther spocics - Nil
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The net annual cut so worked out is as under:-

Specles/Group of Svecies Net Aannual Cut (m3)
Chir 143527
Deocdar/Kail 104252
Other Conifers 108294
/11 Oaks 35880
High I<vel Broad-lecaved 2650
Khair 45880
Low Level Broad-Leaved 260020

and Miscellaneous.

Total: 700503
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CHLPTER-V

LOGGING AHND TRANSPORT COS3TS

5.1 Introduction

Although there will bc no wocd surplus from the sarvey
arca even then it is neccssary to know the oxisting cost of
logging and transport operaticns. The maln cbjcetives of this
study wore:

(1) to find out the existing ceost of varicus logging
and transport cpcecraticns:

{ii) te know the existing lcvel of mechanisation of
these coperaticns and

{iid) to collect information rcgarding existing road
net work.

To know the existing coust of variocus logging and transport
operations data was collected from 51 coupes being worked in
different forest divisions ¢f the survey arca. The detailed
methodclogy adepted for ¢ollccting £ield ‘data for this study
is given in Chapter VII of Part of this Rcport.

5.2 Logging and Transport Costs:

The present logging ctsts as collected from different
divisions for differcnt opcrations both for coupes of conifer
specices and for coupes of broad-lcaved species are given in
Table No.V.1 & V.2. 'In some cases the cost hreak up for
differc¢nt operations is not given because in such cases the
ccst given for one opcraticon is inclusive of other opcraticns
Most of the logging operations arc done on contract basis and
the unit adupted for payment of these costs is m3 sawn where
sawing at site is done or eclse it is for m3 round i.e. where
nc sawing at site is done. The cff road transport In most of
the cases is manual or by mule or by rolling and skidding. Only
in two divisions ropeways are used in some coupes, wWwhereas only
in one division wet Slides arg made for off-road transport.

Sc far as on road transpecrt is concerned the rates are both
inclusive of Kacha and Pucca rcad and arc mostly scettled by
negotiations depending upon the situation, rcad type and
terrain of -tho apprvach to a coupc. The division-wise cGst
of lcgging and transport for cach coupe is given in Appendices
Vel toc V.10,

5.3 Mechanisaticn of 9opcrations:

In the whole arca working ¢f the fcrests for extraction
of wocd is being donc either by purchasers or by H.P.State
Forest Corperaticn. -The latter is working in Nachan and Suket
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Porcst Divisions. From thL data ccllccted it is found that
mcst of the logging opuratlons arc doene manually mostly by use
of saws. The trees are fcll€d on uphill side by first making
a directicnal cut oSn the uphill side and then a little downward
slantlng felling cut on the down hill side of the tree. Lopping
is done with axe and roping with a roping device, partlcularly

in conifer forests where coupes are worked by fcrest corporaticn.
Only in Mandi division a contractor is also uslng this roplng
device, Most of thit bread ldaved species which are usually

in the open fcrest and rcmov&d for purpcses other thadn for
timber are felled without lopplng and roping. The debranching
and debarking is dcne by,axe.| In, thc ccocupes being worked by
ferest corporation f;lllng and cross cutting is done by two-man
raker saws and peg-tocdthdd saw whoreas mainly peg toothed saw
is used 1n case of coupcg being wcrked by contractors. Rough
,squarlng is done by axe,. MTheEconver51on into sizes at tho,
site is done by rip saw. : Only in onc coupe of Mandi divis{fon
a contractor has :installédd a vertical band saw in‘thé cbupq
itself. ' Excépt Rakgr Saw most of’ the other tools are 1¢ca
made. In case of conifer coupes situated far away from thé
rcad Saw1ng at site is pIQfLrIGd to reduce transport cost

The off-road transport, is mestly manual except that in coupes
worked by Forest CorpOratlon Donald Gravity Ropeway is used.
The use of this ropeway by contractors is not much. The
cn-road, transport is mostly by Trecks of Mercedes Make of seven
Ton capaCLty.' ‘The lcading and un-~loading of these trucks lS
entircly mandal .,

5.4 Existinq Rcad Net Waork

Data in this rggard‘was collecected from concerned Public
works Departhont- and Porest- Authorltlcs. The- 1mportant ruags
in the survey area’arc given in Appendix I.2. Only two narrow
gauge Railway Lines pass through the survey area. The existing
infrastructure in thc survey arca has also been geglt in itém
No.1.10 of Chapter I of this Part of the report.
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CHiLPTER-VI

WOOD Bil:.NCES _.ND RECOMENDHTIONS

6.1 Wood Balances

4s montioned in Chaptér ITI of this Part of the report,
it is cbs;rvcd that for house construction and its rcpairs and
replacements only conifer spocies like Chir, Kail and -Decdar
are used. The usc of broad-leavdd species for this purpese
is almost negligible, Fo¢r furniturc and agricultural implements
both conifers and broad-lcaved wood is used almost in equal
propertion.  For packing casaes conly conlftr woed 1.e, Fir
& Spruce is used and at places wherce Fir & Spruce is not available
Chir is used for this purpose. 0Oaks are gencrally pref&rrcd
for ferWuOd and charcoal. But availability of wood in proximity
rather than its typc cr guallty as firewood is more important and,
therefors, overy species which is available nearer is used as fire-
wcod. Taking inte consideration this consumpti®n pattern and
preésuming that 80% of the ferWuOd demand from forest is to come
trom broad lcaved species,ftherc is noc surplus waod available
for other uses except for thoe prisent conventional uses, Rathor
the present scientifically calculated yitld is not sufficient
to meet the present dcmand. Taking into accdunt the présent
poténtial cit and presumimg that it will not increase in future
and on the other side, cecnsidering the presdnt dimand and
prOJLCth future demand the present and futurce deficit positicn
is given in Tabkle No.VI.1l.

Table N&,VI.1
Présent and future positicn cf weod balances

1
Demand of waod) Deficit

[) L 1
Ydar .| Total Yield(Net)! ! Total
' i 1 1 -4 5 3
i Conifers B.L. | Ccnifters B.L. ! Conifers BJ.L. :dtflclt
| L ! i
1979 356073 344430 796694 766330 440621 421900 862521
1980 356073 344430 808671 781310 452598 436880 _ 889478
1990 356073 344430 927621 931230 571548 586800 1158348

2000 356073 344430 1042716 1082261 686643 737831 1424474

From the above table, it will be secn that there is acute
shortage of weod in the survey arca. This will incrcase by
gecmetrical progression in futurs as it is mainly linked with
population incrcase which is increasing in geomoctrical
progression.
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Rocommendations

(1)

(2)

(3)

(5)

(6)

SDinash/

Tree forest area-in the survey arca is 5,309.5 km2
which ferms about 34% cf the total geographical arca.
Lhs laid down in the National Forest Policy of India,
33% of thé total land arca in the country should be
under forests and its percentage in hills should be
60% and in -plains 20% of -the geographical area.
Congidering this, tht survey area is badly short o f
feorests (about 26% of the total land area} .Thercfore
there 1s an urgent need to extend the forest area by
large scale zfforestaticon. During the ccurse of this
survey, data was alsce collcotidrabout plantable aroas
and the same has been worked .ocut as 962.6 kn<.
Howevcr, forest can be raised even on private
holdings undcr different schemes like sccial
forestry, farm forestry, extension forestry etc.eko .
and this scurce should be tapped without any

furthcr dclay.

The areas adjoining the plains are highly vulnerable
te s80il ereosion as is the usual case in sub-montane
regions. These areas arce in urgont need Of affarest-
ation and cvthoer .scil conservation measures. Such
arcas arc mainly in Nurpur, Una, Bilaspur, Kunihar
and 3clan Divisicons. '

The poer hectarce growing stock inm the existing
forecsts is very low and nceds urgent attepntion for
rcnrichment of the samc.

It is an established fact that wood harvesting by
conventional methods is mere wasteful and it is
further dncrcased by rescrting to sawing at site
to reduce ‘transport ccst., ~s8 the arca is badly
short of wood, it is suggested that improved
logging techniques should be used to reduce this
loss to the minimum.

Therc is- heavy biotic interfcrence in the shape
of: grazing and also therce is considerable fire
incidence in the oxisting forcsts Of the survey
arca. Both these factors adverscly affect the
extent, guality and quantity ¢f growing stock of

a forcst. Therce is urgent need to devise ways and
means: to overcome these adverse factors.

Therc is no pessibility of setting up of new
‘wood based industries in the arca in near futurc.
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LPPENDIX - T.1

Monthly rainfall of scmc stations in survey area for
the ycars 1974 +o 1978{ in MMs)

DISTRICT BILASPUR

L
Month : Station

T T

. Sadar Ghumarwin

R . )

1974
January 62.4 43.9
Fehruary. 23.0 22.1
March - 2.3
ADPril - -
May 14.7 -
June 135.4 55,5
July 344 .9 159,.8
August 132.5 71.5
September 46,7 1g.5
October 42,0 27.7
November - -
December 54,4 45,9
-
Tctal: 856.0 . - 4472
1975

January 82.0 75.1
February 21,4 51.1
March 36.5 51.5
Aapril - -
May - —
June 109.2 81.7
July 183.6 57.8
fugust 254 .5 140.6
Scptember - -
Cctouber 16.8 Ta3
November - -

Dooccomboxr - -

Total 787.0 - 461.1




i976
January 39.4 34.1
February B89.3 90.7
March 37.9 25.4
April 21.2 8.4
May 30.5 -30.2
June 58.9 25.9
July 351.5 281.6
~August 121.7 152.4
Scptumber 137.5 73.7
Octobor 20.3 25.6
‘November- — -
Decomber - -
Total 911.2 T748.0

1977
January 59.8 54.9
Fcbruary - -
March ~ -
April B0.3 46.3
May 103.4 47.0"
June 39.9 23.3
July 280.%6 l145.9
August 2a0.5 146.6
Septeomber 339.0 199.8
October - -
Nevember - -
December 85.3 -
Total 122%9,4 663.8

1978
January 8.4 NR
February a5.7 "
March, 139.4 "
Lpril 3.0 "
May 3.0 "
June 453,9 "
July. 297.8 "
luagust 566.9 "
Septembcr 187.3 "
October 19,2 "
November 98.1 "
December 1.3 "
Total: 1874.0 -




DISTRICT KaNGRA,

=B85

HAMIRPUR & BTNz

1974

.o 1
Month ! Stations

i Dehra Kangra Dharamsala Nurpur Hamirpur Una

L
January 26.7 82.0 114.7 35.0 - -
February 8.1 40.1 43.4 33.0 - -
March 20.5 27.5 18.8 - - -
Lpril - - 15.0 22,0 26.0 3.1
May 109.0 39.6 1l16.8 38.0 99.1 14.6
June 99.5 ‘83.0 117.4 - 102.2 100.4
July 271.6 300.4 372.7 216.6 171.0 128.9
hugust l1€08.0 788.2 1692.0 549.0 234.0 414.9
September 171.1 237.8 642.5 344.0 72.0 8,6
October 110.3 58.0 - - - -
Novembor - - - - - -
Deccember 50.8 64,0 83.0 - 44 .0 -
Total: 2475.6 1720.6 3216.3 1237.6 748.3 670.5

1975
January 103.0 105.9 NR' 135.4 9¢€,0 37.8
February 98.9 92.0 NR 123,.2 100.0 32.8
March 56.0 131.0 NR 60.8 99.0 15,6
Lpril - - NR - - -
May 35,2 31.7 NE l4.8 - -
June 167.6 8l1.5 99.9 - 165.0 12,2
July 417.5 561.1 678.0 - 306.0 66,3
August 277.4 437.5 NR ’ 166.0 518.6 558.6
September 228.7 154.4 NE - - -
October - 2.6 NR - - -
November = - HNR - - -
Decembear: - - NR - - -
Total 1384.3 1597.7 T1T.9. 800.2 1284.6 723.3
N.R. - Not Reccorded
1976

January €69.7 66.0 48.8 343.0
February 644.3 -~ 115.4 157.8 117.0
March 43.2 126.9 69.3 132.0
April 8.9 26,0 79.4 57.0
May 12,7 39.6 - 52.9
Junc 18,3 66.4 78.7 9.0
July 589.1 - l465.2 319.0
August 297.3 349.4 1289.0 204.0
September 79.5 187.5 244%.6 73.0
‘October 10.2 33.6 - -
November - - - -
December - - - =
Total: 1803.2 1014.8 343z2.8 1386.0
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- ~1977
“Month .. L . Stations
1 Dehra " Kangra Murpur Una
1
Jamiary 64.3 102.5 174 .2 21.3
Fecbhbruary - - - -
March - - - -
april 26.4 52.0 14.0 33.0
May 65.2 B7.2 13.3 199,17
Junc 896.5 217.7 202.9 61,0
July. 785.2 978.7 700.2 440.0
sugust Z50C .4 542.2 ,536.2 237.0
Sceptember 151.5 147.8 - 185.4 208.0
.Octcher 10.2 33.6 - -
NovEmber - - - -
_Docemboer 78.0 174.8 102.0 -
Total: . 1527.7 2336.5 1958,.2 1195,3
1978

January 22,1 22.8, 14,0 -
February T3.7 108.2 88.9 37.0
March T8.7 117.3 il6.8 36,0
Lpril - 9.3 14,2 -
May 14.4 —; - -
June 346.8 544.1 22%9.0 175,0
July 388.6 870.4 460.0 276.0
Iagust 305.5 892.9 456.4 360.0
Septembaer- 24.2 166.3 85.1 60,0
October® - - - -
November 15.2 0.4 08640, 24,0
Dccemkber 7.2 0.1 14.0 1.0
Total 1286.4 2731.8 1544 .4 969.0
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DISTAILT SULAN

1974

f’;ﬁz‘t’;m/ kandéghat  Kasewli  Nalagarh  Arki Solan
January 45,0 NR- Na 28,8 5.6
February 27,9 Hat N& 28,2 39,0
march 27.2 N Nit 4.6 4,7
hpral 15.2 Na. Wi 8.4 24,3
May 75.1 it NR 12.6 36,5
June 215.1 HR Nt 129.2 191,8
July 258.1 NR NR 311,1 500,0
August 207.9 KR NR 154.5 159.5
‘S@tembez' . 5.4 NR 8,6 0.8
October 41.9 26.2° R 35,0 10.6

November - - NR - -
December 57.6 87.3 HR 5001 105.6
Total 971.0 118.9 - 769.0 1086.4

1975
January 102.7 82,6 - 69.1 018
‘"February 28,6 75.0 - 78,8 154.5
march 96.5 104.7 - 96,8 66.5
April 5,9 9.4 - - 2.2
Hay 29.4 40. 2 - 12.2 52.7
June 7646 43.8 48.7 36,0 46,9
July 140.2 14646 152.8 128.4 147.4.

August 195.6 2244 417.0 234.4 130.6
Scptember 25347 158.2 5354,8 141.9 1£4.5
October 50.8 20.0 7.0 38.0 69,4

-Novenber - - - - -

December - - - - -
Total 1046.0 905 .9 980.3 B35.6 896,41
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1576

Station/ Kandaghat Ke sauli Nalaga.rh Arki  Solen
Month !
January 113,58 70,0 66,6 B5.4 124.5
Februacy 129.9 77.4 15976 107,46  131.4
March 54.4 37.8 34,0 51.0 56,2
April 67,0 . 34 _ 0.0 22.5  37.5
May 59.8 77.4 8444 72.0 61,1
June 151,0 263,0 148,0 135,0 74,0
July 332.6 496, 0 695.0 595.0 416.8
August 500.7 564,9 411,2 2356,0 355,1
September 38,0 258, 8 98,4 41.9 41,0
Ocj;ober-' - - -~ - -
Nwambér - - - - -
Decenber - - - - -

" Total . 1426.9 1848.7 1718.2 1326.2 1300.6

1877

January 106.0 79.7 65.5 86.C  120.3
F ebruary - 12,8 3.2 - 4.2
harch - 9,2 - S 9,0
April 37,1 45,5 45,6 51,0 95.7
hay 2.2 78, L- 89.8 73,0  129.1
June 85.3 158.0 119.0 130,0  123.7
July 333.9 628, 8 783.1 338.0 322.5
Augast 283 ,9 468, 1 £93.6 70,5 265.3
S eptember 285.3 462, 1 470,5 305.0 292.4
October 5,4 30,6 55,0 36,0 25.2
loveriber - - - - -
Docenber 20.7 99.9 2.7 56,0 72,8

Total 1159.8 2062.8 2346.2 1445.5 1458.2
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1978
Station/ kandaghat . Kasauli  Nalagarh  Arki Solen
Month
Jenuary - 2.6 - - Evd
Fobriary 83,4 82,0 163, 2 81,3 96,3
Merch 123.8 97.6 118,7 117,6  153.6
April 40, 1 34,1 24,0 21,0 3640
Mey 0,2 - - 14,2 7.0
June 5041 502, 4 529,5 468.0  346.5
July . 254.,7 209.6 479.8 335.2  319.9
Aupust a73.2 779.4 801.0 £07.5 38R.5
Septernber 284, 5 331,8 255,9 141.1  168.7
Cctober | - - - - -
Novenber 45 .8 ‘85,0 50,0 43,8 35.9
December 27.6 - - 8.2 2;1 «0

Total 1817.4 2R24.5 R422.1 1637.9 1576.8
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DISTAICT MANDI

1274 ~
iﬁ:ﬁﬁ“ﬂf Sadexr Sarkaghat_sgggin Karsog Jhmmngi Jenjeli Panjain
Januery 96,4~ L167.0  i13.1 . 945 145.4  79.0
Fobruary 17.3 66,0 43,1 43,8 - 35,0 47,0
March 21.3 -30.0 _14.0 2.0 - . 57.0 45,0
April - - 2,0 9,2 - - 5,0
May ° 31,0 112.3 - - 51.5 80,0 67.0
June 219,06 297.0 306.5 220.2  222.7 285.0  103,0
July 383.0 340,0 514.0 156,0  207.0 875.0 -
Bugust 512,0 240,0 221,0 136,0  251.4 128.0  366.9
_ September 96,0 25,0 25,0 11,0 10.4 - 19.6
October 32,0 - - 24,0 20.3° 20,0 28.3
Novenber - - - - - - 8.0
December - - - - - - -

Total 1409.0 1108.3 1R270.6 715.3 857.8 1625.4 764.8

1575

igﬁtﬁ“ﬂf sagar :iﬁia“ ﬁgggjr Kersog Jhungi Jangell Penjain Kataula
January 297.0 120.0 133.0  90.0 122.7 NR - 120.9
F cbruary 294.0 38,0 71,0 104.0 - Kid 61,0 213.2
March 570.0  86.0 119,0 - - NR - 146.0
ﬂ-pril - - - - - HR - -
May 71,0 27.0 5.0 32.6 %1.0 N& 25,0 38,2
June 101.0 145.0 147.0 118.6 173.8 N&  125.0  ©96.9
July 510,7 352.0 417.0 246.0 476.6 N4 296.5  147.5
August 437.0 435.0 302.0 159.0 242.4 145.0 229.0 534.4
September 26,0 §3.0 61.0  $0.0 - NR 51.0 -
Getober 4.1 - 5.6 6.5 6.2 NR 8.3 -
November - - - - - NR - -
December - - - - - HR - -

Total 2110.8 1256.0 1280.6 806.7 1052.7 143,0 793.6 1293.1

N.R. = Not recorded.



1976

izst;“”/ Sadar Z;Ei“' S:g:?r Karsog Jmngi Jangeli Penjain Kataula
Januery 59.7 40,8 58,3 91,0  43.4 - 89,0  21.0
F ctruery 119,0 72,8  83.4 131,0 -175.9 °128.0 108.5 120.3
March 104,0  835.3  72.9 30,0 125.9 95,0  73.3  124.1
April 75,0 46,2  37.0 28,0  66:7  37.3 31,5  50.3
nay 8.0 40,2 10,0 8,0 16,3 55,0 25,0  54.7
June 165.1 177,8 118,4  B0.0 146.1  55.4 43,0 109.5
July 945,6 477.1 530.8 284.6 541.1 554,0 443.0 58£.0
August 529.1 267.4 202.0 162,6 250.7 342,0 173.0 434.0
September  167.8 54,0 155.4 35,0 .102,3 71,0 423  33.5
October 0.5 - - - 12.3 - 0.3 0u3
Noverber - - - .- - - -
Decembar 0t - - - - ~7ud 2.0 - 5.4

Totel  1947.2 1250.1 1268.2  950.2 1488.1 1540.3 1026,8 1557.1

1077

Jenuary 15.2 8.0 86.0 120.4  47.0 56.2  54.0  95.0
February - - - - « - - - ——
March - - . - - - - -
April 14.7 149.4  68.0  75.8 -120,0 100.0 113,0 . 56.2
May 6,8 © ©°° °  8R.3  83.3 116.0 120.1  65.7 145.8
Trnn 1248 T Lioew ce.l - 116.0 71.8 86,0 172.0
Tuly 57,8" <. " 291.4 295.1 340,0 3682.6 305.2 484.9
August 48.4° 536.0 3bu.’  283.1 421.0 419.0 52,0 679.3
September . 44,5 359,85 304.3  ».7,1  230.,0 320,6 244,0 304.0
Jot ober 6.2 - 5,0 10,0 4.0 - 18,0  12.0
November 1.6 - - - - - - -
Docember 43.0 62,0 78,0 10,0 107.0  72.9  57.0 ~ 98,0

Total 251,1 1972,9 1319.5 1501.0 1543.9 1194,9 2047.2

1430, 1




1978

i:iim/ Sadar gah;ica- Ib;;zg;’r hersaog Jhungi Jangeli ranjain Kataula
January 43,0 62,0 78,0 10,0 72.9 107,0  57.0 98,0
Fetruary 26,0 67 21,4 66,0 83.8 85.0 64.0 56.0
herch 24,0 62,0 156,0 2510 16,0  237.0 99.0 183.5
April 45.1 18,0 16.0 32,0 43,5 81,0 49,0 66,0
mey 58,0 10.0 4,0 3.0 8.7 | - 21.0 36,0
June 120.8 387,0 340.1 181.2 534,2 165,0 185,0 448,2
July 288,53  796.0 492,8  282.6 3290,8 320,0 413.0 5037
August 91,2 616.0 57044  340,0 574.0 256,0 408,0 848,9
September 114.2  251.0 114.2 130.0  397.0 226.0 199.0 157,0
October - - - - -— - - -
Noveuber 2.0 30,0 92,6 50,0 101.8 40,5 102.0 41.2
LDecenber - - — — - - - -

Total 1022.6 2R16.7 1895.5 1345.8 2476,7 1497.5 1577.0 2238,5
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Appendix - V, I

=

Bivision-vige Cost of Logging :nd Trepsport Qperationg

‘Forest Division .- Solan

- Uit - m3
B Nams -of the Coupe
Bhawan i Chabal Larel  Galzer
ki Dhar ki Dhor {12/79- (15/78-80)
(7/79-80}  (9/79-80) 80)
“Average altitude in (M) 1430 1560 1550 12; h
‘Average slepe £1° 21° 19° 2z
Specics buing felled Lhir Chir Ban Oak Misc.B/L
Iype of felling Improve~ Silvage Coppice Coppice
munt
Ageney ol
expleoitaticn Gantractor CUontractor Contractor Contracior
Loeging Operationsg i
Lopping - - - -
top ing - - - -
Felling 5.31 - — -
Debranciing - - - -
Dubarking - - - -
Cutting into logs - - - -
Sawing at site 53.00 84.00 - -
Engraving of Nos.etc, - - - -
Othars - - - -
Total Logging Gost 58.31 84,00 26,00% 22,00
Of£-Hoad , Tran sport
mManual/til es/olling/ 28432 . 40,62 20,66 16.66
Skidding etc.per km,
Qu=roed Tragsport
Pucea &:kacha road per 0,64 0.58 1.80 1.40
ﬂl;.dmg charge:s; 2.75 3,25 5,00 3..00
Unloading charges 1.65 Re 15 2.60 2.20
Overhead chorges 55400 35,00 17.50 17.50
Total logging «
Ltransport cosb. 128,07 165,60 71.56 6L, 76
Lonversion ]
perconteage TO% B55 95% 95%

# Tirewood Conversion Uost,
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Appendix — V.2
dyision-wige Cost of lozging and Tronsport Opecstions

Forest Davigion — Kunihar

Z

Unit — i~ or Bundle

Name of the Coupe

Chakwana Ralkehatra Salaun Kalamba
_ | __( 1/?8_8_0 ) (17 /7¢ f(f) (13 /79-80)  (21/72-80) .
Average zltitude (M) 1265 300 l‘zls‘l_-O 750
Aversge slogpe 52° 7° 21° 21°
species being fell:d Ghixr Eucalyptus Ban Qak Bamboo
Type of felling Selyage Cleer felling GCoppice Selection
dgency of exploita~ Conursctor Conuracior Contractar Contractor
Eﬁ:m.a_&.:_@_ato_.io&
Lopping 1.00 - - -
roping 1,00 -~ - -
Felling 5.31 - - -
Derrancaing - ~ - -
Deborking - - - -
Cutting into logs - - - -
sawing at site 53,00 - - _
kngraving of Nos.ete. - - - -
Jthur s - - - -
Total logging Gost 60.31 19,00¥ 35 . GO* 2,50
Off-rogd Transport
manual /Ml ss/ilelling/ 29,00 12,00 12,00 0.40
Skidding etc.per km,
Jn—ticad Traa mgﬂ
Pucca sdoad per km. 0.80 1.00 1.00 0.20
Lo2ding charges 2,75 3.4 3.80 0.10
Unloading charges 1.60. 2,40 3 .60 0,05
Uverhcad chargss 35,00 17.50 17,50 0.10
Total logging &
transport cost 125.%6 - 55,30 72.90 3.35@
;giigq; 234 95% 95% 1004

‘% Pirewood conversion Gost )
@ Por bundle cosc for all opaerations.
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Appendix - V,3

Qivisitn-wise Cosb of Lofging and Lransport Opsretiengs

‘Fooest Division — Bilaspur

e ~ el - - - Unites o
Y- . -_— — s ‘_b“—:*i- "'_.T.,Name of. the coup;_
“Baher 7T Ghumervig Chalcli - hherkcoin-
_ (3/79-80) {5/79-80). {1/79-80) (11/739-80)
iverage altitude (u) 1000 950 - 100 6;5--h_“_-
average slope 31° 150 21° T12°
S5pecics being felled  Chir Chir vair Mdsc. B, Le
Type of felliing Salvage S5ezedling Salvage Coppice 1—»1th
gtandards,
ﬁg&ncy of exploita- Coniractar Cantractor Cantracuiar ] cantractor.
ion.,
Loezing Cperation
Lopping ~ 1.65 S -
doping - - - -
Felling 15.75 12,50 17 .46 -
Debranching - - - -
Degbarking - -~ - -
LGutting into logs - - - -
Sawing at site 35,75 35,00 34.25 -
Engreving of Nos.ete, - - - - - -
Jthers - - - -
Total logging cost  51.50 44,10 51.71 28 o 0%
Offzp0ed Traasport T
nenual/miles/Holing/ 15.75 55,00 53,00 . 11,66
Skidding etc.per km.
go_Llioad Trensport
Pucca &« hacha doad ,
per lknm, X .27 1,58 0e39 -
Loading charge-s ] S.OO. 4,00 3.50 -
Unloading charges . 1180 R.20 2.00 -
Jverhead cherges 35,00 35.00 35.00 17 .50
Totel logging « -
trangport cast. 107 .32 1+6.88 145,60 57,56
b ore ntage 70 708 507 %5k

* Pirewood conlversion Gost.



Diyisjon-wise Cost of Iéeging snd Trensport Operetiong
Foregt Division - Sukot %
_ ) (Init - m° & Quintol)
- ‘—HE-{DE of thuvcéupe
Pender ~ hathyeni  Talehu  Bauga  Kulachi
(1/79-80) (1/78-82) (17/79-80) (2/79-80) (L/79-80)
Charcogl Firewood

Average mltitude (i) 2100 2000 1200‘ 1950 1700
Average glope 12° 25° 28" 27° 38°
Specics boing felled Deoder/  Deoder & GChir Oaks Ban Oek

Kail & Kail

Chir
Type of felling Conversion Selection Selvage Coppice - Coppice
Agency of H.P.5.F.U. Contrac- Contractor Contrector Contrac—
exploataticn tor tor.,
Loppang Operations
Lopping - - - - -
itoping - - - - -
Felling 2.21 5.00 4,00 - -
Debraaching - - - - -
Debe.rking -t —_ - - -
Cutting into:logs 10,30 . 10.50 Tt - -
Sawing &t site 7 69,30 61. 25 78,75 S - -
Engraving of Wos.ctc, 0.52 0.50 C.50 - -
Others " - - - ~ o

F

Total ogging éost ‘84,33 77.25 B3 .25 40.00 30,00%
Off-rigad Trangsport
Manual,/Mles/Holldng/ _
5kidding ete, per km, 22.00 59,65 15.40 3.00-- - 12,00
On_hoad Trausport )
rucce & hacha Hoad 0.80 1l.54 0.70 0.15 1,20
per km, -
Loading charges 3.50 .8.50 3.50 - 6,00
Unloeding charges 32.00 3.00 3.00 - 4.80
werhead charges 28.65 35.00  35.00 - 17.50
Total loégmg & .
Transport cost. 1£2.28 159,94 40.85 43 .158@ 71.50
Conversian
percentego 51 75% ;) 50% 95%

* Firowood conversion cost. @ Per (uintal cost for 211 operations.



dppendix - V,5

Dyigion-wise Cost of Logging and Trangport_operationg

+ PForegt Division - Nab‘hﬁ_z,l"-

Unit = m3
Name of the-Coupe.
Malrai 'Eagra- Tawa Jwal
(3/79-80) (2/79-80) Swardha (5/79-80)
(8/79-81)
iverage altitude (&) 2100 2700 - 1300 +1800
Average slapu 29° 21° 15° 23°
Species being felled Degdar/ Kail & Fir Chir Ban" 0=k
. Kail & Fir
Type of felling Inprove- Selcetion Salvage Coppice
ment '

agency of exploitation

Logping Opergtions
Lopping

Roping

- Felliing
Debranching
Debearking

Cutting into logs
Sawing at site
Enpraving of Nos.etc.
Jthears

Total logging cost

Off—ipad Tran sport

Manual/Mules/Rolling/
skidding ete, per km,

dopeways per km, -
Wot slideg*per km,

Tatal off-road traneport
psr ko,

On-Hoad Trangport

Pugea & Kacha road per kmn,

Leoading charges
Un-loading charges
vverhead chargos

Total logging & transport
cost,

Conversiaon percentage

HoPoS.F 0. HoPuS.F.G.

0427 0.47
0.50 0.50
8.06 6.06
33,90 33,90
0415 0.45
41.%8 41,38
20 .56 15.50
8.75 -
- 3,50
29,61 19.00
‘0,74 1.04
35.00 35.00
106,73 ‘96, LB
680% 46%

Contractor Contractor

6,00 -
84.00 -
0,70 -
90,70 37.50%
20.00 12,00
3,00 -
29.00 12,00,
1.C0 0.80
- 4,50
- 3*60
35.00 1750
155.70 75.90
59%

95%

® Fircvwood conversian cost,
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dppendix — V.6

Divigion-wige Gogt of [ocping and Treggspoit Opcrationsg.

Foregt Divigion - Mandi

Unit - II:L5
Namo of the Coupe
Kudecn Shikari Sakori Nal
(&8/79-80) (2/78=81) {9/79-81)
4Avcrage altitude (M)~ 1500 2500 2000
iverage blope 21° 15° 10°
Species being felled Ghir Kail/Deodar & Ban Oak
Fir
lype of felling Saljvage Selection Coppice
dgoncy of Exploitation Gontractor Contractor GContractor
Loggineg Operationg
Lopping - - -
Roping - - -
Fclling 6+00 8,75 -
Debranching - - -
Debark ing - - -
Gutting into logs - - -
Sawing &t g=ite 70.80 87.50 -
Engraving of lios,.ctc, 0.70 1,00 -
Othars - - -
Total logging cost 77.50 97.25 33, 00%
- an t
Manual /Mules/Rolling/ .
Skidding etc, per km. 17.50 17,50 17.10
Aopoways per km, - 10.50 -
Total cost per km, 17,50 28.00 17,10
On-ngad Trangport
Fucce & facha road per km. 0.87 0.8% 0,94
Loeding charges - - 4420
Unloading charges - - 3,00
Overhead charges 35,00 35.00° 17,50
Total logging & Transport :
Gost. 130,87 161,12 75474
Lonversian percentage . 455 65% 95%

¥ Pireupod conversion cost.
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dppendix V-7
Division-wige Cost of Loggaing end Transpert Operatiang

Foregt _Division — Xonera

Unit - m5 & quintal

Name of the Coups

Kendral Gaggal . Lehal Pendnwar

L (11/79-80) (1/79-80) ~ (3/79-80) (14/79-80)
Lverege Altitude (M) 923 1050 1288 773
avorage glope 10° '21° 17° 6°
Species bcing felled Ghir Chir Chir Chir
Type of felling Salvage Salvage Salvege Salvage
dgency of Exploitation CLontractor Contractor GContractor GCentrastor
Logging Opuration
Lopping - - - -
fdoping - - - -
Folling - - - -
Debranching - - - -
Debarking - - - -
vutting inte logs — - - -
Sawing ot sito, - - - -
wangraving of Wos.ete. - - - -
Others - ~ - -
Total logging eost 54.85 54485 61,95 58,40
Off.rogd Trangoort
magual /mile/dolling/
Skiddang per km, 23.60 17,70 15.20 12.65-
n=fioed Traneport
Pucca & hachs, Hoad i
per km, 0.46 0a72 0.82 0.37
Load ing charges 1.70 1.70 R.B5 2.85
Unloading charges 1.45 1.45 R.15 1.70,
verhead charges 35400 35.00 35,00 35,00
Total logeing &
Iransport Go gt 117,06 111.42 117,97 110,97

50% 50% 50% 65%

Gonversicn percentage

(Teble continucd on noxt page)
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appendix V.7 continued...

Forcst Division - Kangra

Unit - ms & Quintal

Name of th: coupc

- Dhaloon Kultai Dhegruhi
(45/79-80) Rajiana (42/79-80)
] {17/79-80)
Sverage altitudo (nm) 840 830 910
Lverage slope 18° 17° 25°
Specics being To1led Ghir Ghir Khair
Type of felliag oalvage Salvago Selection
dgeney of Exploitation Contractor Contractor Contractor
Logging Cpuration g
Lopping - - -
Roping - - -
Felling - - -
Debraaching - - -
Debarking - - -
Gutting into logs - - -
Saving st site - - -
tngrevaing of Nos. etc, - — -
Others - - -
Total logging cost 55.10 61.95 800.00
Of {-fload Tran sport
Manuel/Mule/Rolling/
Skidding etc, per km. 16.90 12.65 -
in-tioed Trengport
Pucca & Kacho Road per kum, 0,60 0,63 0.35
Loading chargos 2.85 2.85 -
Unloading charges L.45 2.10 -
(verhead charges 35.00 35.00 -
Towal logging & transport
cost, 102,90 115,18 800 J35%
Conversion percentagc 65% 60% -

¥ Gost of 2l1] operations.for Katha making and transport

{(per quintal).
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Appendix = V.8
Baisim-viee Cost of logping and Tronpport doerationg
Forest Ddyasion - Nprpup
Unit - @ & Quintel

Name of the Coupe

- Tallal Mcndhar Bhald Dol
(10/79-80)  Kherian (7/79=80) (9/79-80)
(11/79-80)
Average dltitude {m} 660 650 685 734
Aversge slope 3° 13° 12° 15°
Specics being felled Chir Ghir Chir Chir
Type of fclling Selvage Salvage Salvags Salvage

sgency of Dpioitation Gontractor Contracter Contrector Gontractar
logzing Operataons

Lopping - - - -
Hoping - - - -

"Felling - - - -
Debranching - - - -
Debarking - - - -
Gutting into logs - - - -
Sawing at site - - - -
kngreving of Nos.etc. - - - -
Others - _ - - -
Total logging Cost 70,80 598.00 T5.45 70,80
Off~itoad Transport

Manual/Mule/Holling/

Skidding per km, 20,45 11,25 26«55 17,70
Og-Rgad Transport '
Pucca & Kacha Hoad per km. .20 " 0.78 ‘1,05 =L.80
loading Charges 5.70 3.57 2,86 3:14
Unloeding charges 4.28 .14 1,70 1.70 -
Overhoad charges 35,00 _ 35,00 35.00  35.00
Total Logging & Transport

Lo at, ¢ . . 138443 111,74 l42.61 130,40

Gonversion percentage 4545 455 45% 426

(Continued on next page;
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Appendix - V.8 coutanued.

Forest Divisian - Nurpur z
Unit —"m & Quintal
Name of the Goupé

ol Bhali ‘EBhali lagore

(8/79-80) (5/79-80)"  (6/79-80) (11 A/?g_ao)
Average altitude {(m) 660 760 670 650
Average_slope, 17° 16° 21° 3°
Species beirg felled CGhir Chir Chir Chix -
Type of T F':.}_Li.ng Salvage Salvage Salvage Selvage

Agney of Exploitation Gontractor OContractor Contrector Gontractor
Logging (perationg

Lopping ~ - - -
roping - - - -
Felling - - - -
Debranching - - - _
Debarking - - - -
Cuttiing into logs - - - -
Sawing at site - - - -
Engravihg of Nos, f:'tc. - - - -
Jthers © - - - -
Total fogging Gost 59,00 74.15 75.15 53.10
Ol -fopd Trangoort

manual/file/Hollin g / _ '

Skidding éte, per km; R3.60 - 22,10 14.75 14,15

Un—soad Trapsport
Fucce &« kacha lwad

per km, 1.60 0.74 0,75 1,50
Loading cherges S.14 3,75 3.75 2.86
Unloading Gharges 1.70 "2.86 2.86 2,14
Overhesd Charges 35.00 55,00 35,00 35,00
Total iogging & ~ |

Transport Gost, 124,04 138,42 132,07 108.75
Gonversion percentage a5% 48% 48% 40%

(Continuod on next page)



~187-
AppendiX - V.8 caontinued,

Foregt Diyjsion - Nyrpup .z
Unit - m & quintal

—_—

. . . Name of the Goupe
Denru Mankaki Ther
9
(4/79-80)  (450na 803 Duar - -+ - Kukhor
: (2/79-80) stc, -
o - (31/79-80]
Average altitude (1) 880 800 858 1080
Average Slope 21° 17° g2” ¢ 56°
Species being folled Chir Chir & Chir “Khaip
) Mise., Bild s
Iype of felling y Salvago Salvagec Salvago. Sclection
Agency of Exploita- T ’ -
tion. Contractor- Gontractor Gontractor Contractor.
Logging Wperationg -~
Lopping - - - T -
fdoping - - - A .-
Feliing - - - i - . -
Degbranching _ - - h - -
Deberking - - - -
Cutting anto Lags . - - - -
Sawing at sitc - - - - -
kpgraving of Nos.etc. - - - -
Others - - - -
Totel Logging Cost 61.10 .. 39.00 70,80 ~ , 700.00

Qff-rpad Transport
menual/tule/iolling/
okidding ete,per km, 17.70 20,00 28,30 -

On-Road Trapsport
Pucca. & Kachs Road

per km, 1.50 1,50 1.40 0.28°
Loading Charges 2,86 3457 4,28 -
Unloeding cherges 2.14 2.88 2,14 -
Overhead charges 35.00 35,00 35.00 -
Total logging & ] -
Transport Cost, 120,30 101.93 141,92 700, 28%
Gonversion percéntage 35% - 70% 45% -

% Cost of all operations for Katha making and transport (per Juintal)
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appendix — V,9

Divigion-wige Goot of Logeing eand Trangport Operations

Forest Division - Haulrpyr 5
Unit - m

Name of the Goupe

Malog Changot Palotoo Samtana

~(13/79-80) (3/79-80)  (15/79-80) (12/79-80)

Average altitude (M)
Lvorage dlope
Species boing.feolled-
Type of“felling

Agenecy of Exploitatian
logging Operationg
Lopping

floping

¥elling =

Debranching

Debarking

Cutting into_ logs
Sawing at gite
Engraving of Nos.ctc,
Others™ e
Total logging Cost

Off-Hoad Transport

manual/Mule/Rolling/
* Skidding ete. per km,

n—iged Trangport

Pucca and kacha road
per ki,

Loading charges
Unloading charges
Wwerheaed chaiges

Total logeing & ‘ransport

Lost.,

Convarsian perecntage

610 760 850 880

15° 21° 21° 27°
Chir Chir Chir Ghir
Thining  “Salvege Scecondary- Secondary-.

cub-final cun-final

Contrector Coniractor H.P.S.F,G. Gontractor

55440 21,90 2575 5,30
0,51 0.62 053 9.52
4,28 7414 3.57 7e.l4
3407 307 .14 4,28

35,00 35,00 35,00 35,00

151.86 112.55 129,09 125,54

50% 506 65% 7O
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Appendix — V.10

Bivision-wigc Cost of Logging end Tpraggpogt Oscrations,

Forest Division — Una

, Unit - mf[mjnta.l

Nameof “the Coupe

-Shanla ‘Lohara kalot- ioharas=-
Pathior ~ (2/79-80) (28/79-80) (20/795-80)
(1/79-80}
Average altitudc (1)~ 750 654- 460 - 650
Average slope 15° 21° i5° 17°
Specics being felled Chir Chir’ Chir & Khair
Misc., B.L.
Typc of felling Salvage . Salvagc Scleetion, Selcctign‘?;ﬁ

Agency of Exploitation

wepine Oparationg
Lopping

Hoping

Felling

Dobranching
Dubarking

Cutting into Logs
Sawing at site
kngraving of Hos.etc.
Othcrs- > = -
Total logging Cost
Off Road Tragspo
manual/Mules/rolling/
Skidding ete, per km,

udn-rpad Transport

per kme
Loading charges
}Inlo.ading charges -

*

Jdverhcad chargcs

Total logging & T:i:'a_a‘nspor't

Gost. .
Convcrsion percentogc
[ _ —ay

Contractor Contractor Contrector Contractor

H

— [ .
17.50 - -~ 18,66 . -
i - -
o..‘s‘o' T 1,20 O
5.60 3,00
2.20 2.C0
35,00 35 400
115.77 115.86
504 50%

- - N E RN YN N
el ey
55.15 850.00,

T e x| Ly s
]—8.08~ Py it + = 1‘---—:
- \ ~

-t -
0,907 "™~ 0.22
2.76 -
‘2,16 Coo .
55..00 at . - —_
.. e 3 EL
114,05 650.22%,
. _|‘ e o n
8% -

1

. ® Cost of all operations for Katha making and transport

(per Wuintal).
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Chir Belt Areas

‘bata Processing Report

1.0 Introduction

The North Zone team of the Freinvestment Survey of
Forest Resources carried out a survey during the vyears 1977-78
in Chir- belt areas extending over ten forest divisions viz.
Kangra, Una, Nurpur, Hamirpur, Bilasp ur, Nachan, Suket, Mandi,
Kunihar and Sclan. The main cobjectives of the survey were:~

i) Estimation of areas under different land-use
classes by photo-interpretation.

ii) Estimation of areas under different forest
types by photo-interpretation.

3131i) Estimation of growing stock for each forest
division or group of forest divisions within
+ 10% at 95% probability level.

iv) Estimation of areas suitable for afforestation
for different species.

A brief .out-line of the methodology adopted for
processing of the data is presented in this reporct.

The aata of the present survey was processed in IBM 370
Computer of tne Institute of Petrcleum Exploration, Q0.N.G.C.
Dehradun. The computer has the following configurations:

(a) Memory 512 K bytes

(b} 1 card reader

{e¢) 1 On-line Printer

(d) 6 Tape drives

(e} 4 Disc drives

2. Survey design

In order to suggest a suitable sampling design for the
survey, a pilot survey was carried out. The data covered
coniferous areas as well as Dbroad-leaved species.

The-analysis of the data indicated that point sampling
with BAF-2 could be suitable in conifercus areas and fixed plot
sampling in broad leaved species. Since areas under various
categories were also required to e estimated from ground inventory,
a systematic sampling design was .adopted and to reduce bias due to
locaticnal error and to minimisce travel time and cost, a cluster
of two sample points in cach grid were taken. It was also found
that two sample points could be tackled in a single day.
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With a view 'tc achieve the reguired precision in the
estimates of the growing stock, it was doccided to space the
cluster at 3 km. x 2 km. in the.entire area. The two sample
points of a cluster were taken in North-Seuth direction at a
distance of 200 m. from the grid centre.

In case of broad-leaved species two fixed points of
.1 ha. each were laid in the North and South at = distance of
200 m. from the grid centre.

3.0 ATER

Since area figures from Photo-interpretation could net
be made available, the area under various catchments and from
division were estimated by the Zonal office by making 1 km x .,
1 km. grids on the topo sheets of thé& d&rea. The total geogra-
phical area was taken from the forest statistics of Himachal
Pradesh (1976). The geographical areas thus estimated were as
follows: -

Catchmants Geographical area(sz)
i. Beas 8,708
2. Sutle] 5,950
3. Ravi 626
4., Yamuna 222
5. Gaghar 140
Tctal: 15,646
Divisions Geographical area (kmz)
1. Kangra 3,786
2. Mandi 1,128
3. Nachan 1,625
4, Suket 1,169
5. Nurpur 1,468
6. Hamirpur 1,106
7. Una 2,013
8. Bilaspur 1,177
9. Kunihar 14409
10,.,S50lan 765

Totalz 15,646

The forest area in each division and each catchment was
estimated from the ground survey information by assigning proper
weightage to each sample point falling in forest area. Non-
forest area was derived by sub-tracting the forest area from the
geographical area of the division and catchment (table 1.1 &
1.2).

The estimate of are2 under differcnt vegetations in each
catchment was obtained from the area weightage of sample points
falling in the vegetation (Table 1.1.1).

contd...p/192



SKETCH OF A SAMPLE PLOT
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L ay out of the varicus forms and coding 1n5tructlons.
are given in thce field manual which may be referred if
desired.

5.0 Preparation of Input to Computer

Documentation: The field forms neced casy access when
filled, thcrefore, a proper record of each form received from
the Zone is kept in a register with relevant details.

The total number of fiecld forms received in all the
cards design was 4889,

5.2 Manual checking =

%11 the field forms were checked manuwally to detect
obwvious mistekes, ommissicns, duplications and to see intur-
relation within and between rows and columns, Some of the
.checks are listed belows

1). Field check " Necessary columns properly filled
up for the characters for which these
are meant and not left blank,

"2). Field width check all the columns meant for a particular
ficld are filled up including left
hand zvros.

3). Range check Whether values filled in are within the
. specified limits.
4}. Logical check Whether inter-relation between two
(Horizontal and ficlds in a row and columns are in
vertical cheek). order. Some of these may be land

class VS lcgal status, land class
VS wvegetation, over bark diameters
VS under bark diameter etc,

5.3 Transfer of data on cards

Aafter correcting the mistakes in the field forms, the
data in the forms are trensferred on Punch cards with the help
of punching machine. The punched cards are verified with the
help of verifier to detect punching mistakes. The corrected
decks of cards are then sorted in a sorter and arranged in
Proper sequcnce and mﬂtched using of card collater before
undertaking processinge.

The numbcr of cards punchéd for the processing are
given below:

CD 01 3274
CD 02 2581
CDh 03 . 204
CD 04 - 4147

s Total: 10206
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6,0 Svstem design

The main steps involved .in the data processing of
the inventory data are described below:

{a) PFelled trce volume

{b) Scatter diagram for detection of abnormal felled
trees and form c¢f functional relationship.

(c) Testing different models for selection of general
volume equations.

(d) Calculation of sample tree volume.

(e) Scatter diagram for detection of abnormal sample °
trees,

(f) Calculation of volume of enumerated trees.

(g) Calculaticn of plot volumes by spccies and
diameter.

(h) Estimaticn of stems and volume per hectare.

{i) Estimation of error for the growing stock.

6.1 General volume eguation

Since trec felling was not done in these areas, the
height~diameter data available in sample tree forms in the
survey already conducted in Chenab, Uttarkashi, Rajasthan and
Rajgarh-Nahan etc. were compared with the sample tree data
of the various specices of Chir-belt.

It is decided in consultation with Zonal Coordinator,
North Zone that the general volume eguation of the following
arcas may be used for Chir-belt species.

1) iscacia catechu Rest of species U.P.
2} Aknogeissus latifeolia Rest of species U.P.
3) Lannea coromendelica Rajasthan

4} Quercus incana Banock U.P.

5) Pinus roxburghii Rajgarh- Nahan
&) Pinus excelsa - Chenab

7) Cedrus deodara Chenab

8) ubies pindrow & U.P.

9) Pigcea.smithana U.D.

10) Dalbergia sissoo Rest of species U,P.

11) Rest of species T.P.
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The general veolume eguation are given below for ready
references

1) -

Acacia catechu
\/v - 0.00817 + 0.29886 D2H

2) ﬂ/,ﬁ;oqeissus latifeolia

v = 0.00817 + 0.29886 D°H
3) Lannea coromendelica

V = =0.004511 + 0.377131 D2H
4) € Quercus incana

V = 0.01480 + 0.31906 DZH

6) / Pinus roxburghii

\/J = 0.034529 + 0,284662 D°H

\Jﬁﬁ’ L Pinus excelsa

V = 0.070572 + 0.296062 D°H for D H<1Q

V = 0.724684 + 0.239729 D°H for D°H 2 10
“J;ﬂr % Cedrus deodara

V = 0.091531 + 0.294023 D°H for D2H .10

0.354658 + 0.253916 D2H for D H 310

N,é// /ébles pindrow

V = 0.17507 + 0.22606 D°H

i

9) Picea smithiana
V’f ¥ o= 0.3370 + 0.28318‘D2H
H/ﬂFU ‘/Dalbergia sigsoo
_ vV o= 0.00817 ¥ 0.29886 DZH
i1y Rest of species ‘
\z’} - 2

v

0.00817 + 0.29886 D™H
Where

Underbark wvolume (m3)

Cverbark breast hcecight diameter (m)

I

H = Height {m)
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6.2 Sanple tree volumes

Volume of each sample tree was estimated from the general
volume equations and the diameter and height of the sample tree.
The ocut-put is summarised in sample tree data file. This file
contains breast height diameter, total height, clear bole length,
assessment of external defects, straightness, bark thickness,
radial increment during last 10 years and previous 10 years.

On an examination 4f the sample tree data available on
various species, it was decided in consultaticon with the zonal
officers that the.local volume equation may be developed for the
following species.

« Lbies pindrow

. hcacia catcchu

. hnogeissus latifelia
« Cedrus deodara

. Dalbergia sissco

6. Lannea coromendeliga
7. IMicea smithiana

B. Pinus wallichiana

9. RQuercus incana
10.Quercus semicarpifolia
11.Rast of species. -

6.3 Scatter diagram

The estimated volume of each sample tree was plotted
against thce breast height-diameter of the tree in order to detect
and abnormal tree in the data and also to see the trend. Zbnormal
trees were not included for the derivation of the volume equation.

The following type of regression functions were tried for
aach species.

V = a + bD2

VvV =a+ bDh + CD2

JTF= a + bD

V/D = a + b/D2

a + b + c/D2

ILog = a + 1log D

<

™
v
1

V= a + bg/E;-+ C:D2
J:;; a+ bD + ¢ Jér
v/p° = a + b/D° o+ c/D + dD
Where V_= Underpbatrk volume (m3j

D = Breast height coverbark diameter (m)
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In these functicns, volume or a transformed form of volume
was taken as dependent variable and diameter or its function as
independent variable.

One of the équations tried is selected by taking into
consideration (1} the standard error of the estimate (2) the
multiple determination coefficient and (3) the applicability
of the eguation in the entire range cf the data,

Based on these criterian the following veolume eguations
were selected for the variocus species.

b//f/’ hbles nindrow (125}

v/D® = 10.687124 -~ 2.124183/D + 0.309813/D°

or

V = 0.309813 - 2.124183 D -+ 10.687124 D2

2. ~ Afacia catechu {304)

\/5_= 0.048535 ~ 0.183567 /D + 3.787825 D°

3. N//LDOQQiSSUS latifolia (289)
2

v/DT = 2.545701 - 0.011053/D2 + 0.087418/D + 4.766918 D
or
V= = 0.011053 + 0.0827418 D + 2.545701 D2 + 4.766918 D3
5\/’1:Ti /éearus deodara (119)
v/D% = 16.818237 + 0.325045/D° — 3.533911/D - 5.234057 D
or
= 0.325045 - 3.533911 D + 16.818237 D2 - 5.234057 D3

\léff /iDalbcrqla sissoo (81)
2

V = =0.0313703 + 3.943455 D

6. ;;é;nnea coromendelica (44)

V/D2 = 1.336264 = 0.017639/D2 + 0.13233/D + 9.315146 D

or
\J/(; = « 0.,017639 + 0.132337 D + 1.336264 D2 + 9.315146 D3'
7. /;icea smithiana {(1976)

“”// v/D? = 11.770869 + 0.163269/D° - 2.232068/D + 1.060410 D~

or

V = 0.163369 ~ 2.232068 D + 11.770869 D° + 1.060410 D



-1 58—

8. Pinus wallichiana (97)

V/D2 = 16.884372 + 0.291006/D2 - 3.542277/D - 4.678466 D

or
V = 0,291006 - 3.542277 D + 16.894379 D% - 4.678466 D°
S. " Pinus roxburghii (563)

v/D2 = §.929936 - 2.085944/D + 0.167895/D2

or

V = 0.167095 ~ 2.085944 D + 9.929936,D2

10. Quercus incana (239)

¢V = 0.240157 + 3.820069 D - 1.394520y D

i1. Quercus semicarpifolia (101)

{V = 0.381357 + 4.448446 D - 1.956996 § D

12, Rest of species

V/D? = 1.868561 + 0.007602/D° - 0.033037/D + 4.483454 D

or
V = 0.007602 = 0.033037 D + 1.868561 D° + 4.483454 D°
Where V = Underbark volume (m3}
= Breast Helight overbark diameter {(m)
. 6.4 Enumerated tree wvelume

Volume of each enumerated tree of a species in the plot
was estimatcd from the selected local volume equation for a
particular species and the breast height overbark diameter of the
tree. These volumes were stored in tree volume file. This file
help to tabulate the results by species and diameter for
various forest types.

6.5 FPlot volume

hY

i~ plot veolume file is created from the tallicd tree
volume filc by adding the volumes of the trees regquired for the
plot volume file., This file helps in the estimaticon of sampling
error for the growing stock.

6.6 Stand table

Stems/ha. at a sample point - The trees enumerated at
each point are classified by species and dlameter and basal
area of cach calculated and storcd.
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4n estimate of the numbcr of stems per hcctare by species
and diameter class are obtained at eacH sample point from the
tallied trees as under:

m
Stems/ha. = BLF :E: 1/B1
i=1
Whnoere:
Bi = Basal arcea of the ith tallied tree in
a diameter ¢lass of a species.
m = Total No. of trees tdllied in that class.

BAF= Basal area factor of the relascope.

The estimate of stems per hectare at each sample point
are utilised to obtain the cstimate over all the sample points.

6.7 Volume per hectare at a sample point

4an estimate of the volume per hectare by species and
diameter class at <ach sample point is cobtained from the talliedqd
trees of the particular class as under:

m

Vi

Volume/ha., = BLFE z 5T

i=l
Where:

Vi = The volume of the ith tallied treces in a particular
diamcters elass of a species calculated from the
local volume eguation.

Bi = and m have the same meaning as above,

6.8 Stock table

An estimate of the volume per hectare over all the sample
point under a particular category is obtained from the estimate
cof volume per hectare calculated for each sample pointa

The estimate of stemy/ha. and wvolume/ha. when multiplied
by the area of the corresponding category give the total stems
and total volume for that category. However, it may be pointed
out, that the estimates of stcems and volume for the different
categories of arca ar¢ based as a few sample points therefore
these figurces may be ccnsidered indicative only and should be
used with caution.

1) Stems/ha. by species and diameter for each forest division
Table 2.1.1.1 to 2.1.1.10.

2) Total stems by species and diameter for each forest
division Table 2.2.1.1 to 2.2.1.10.



5)

6)

8)

9)

10)

11)

12)

13)

14)
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Exploitable stems/ha. by species and diameter under
different zge class in each forcst type.

Table 2.1.2.1.1 to 2.1.2.1.5, 2
2,1.2.3.1 to 2.1,2.3.6, 2.1.2.4
2.1.2.5.1 to 2.1,2.5.5.

«1.2.2.1 to 2.1.2.2.5

.1 to 2.1.2.4.5,
Explcitable total stems by species and diameter class
under differcnt ages in csach forest type. Table 2,2.2.1.1
to 2.2,2.1.6, 2.2.2.2.1 tc 2.2.2.2.6, Table 2.2.2.3.1 to

2.2.2.3.6. and Table 2.2.2.4.1 to 2,2.2.4.6, 2.2.2.5,1, o
2.242.5.6.

Exploitable volume/ha. by species and diameter class
under different agc clasges in each forest type.

Table 3. 1.2.1.1 to 3.1.2.1.5, 3.1.2.2.1 tc 3.1.2.2.5,
Table 3.1.2.3.1 to 3.1.2.3.6, 3.1.,2.4.Y to 3.1.2.4.5, and
3.1.2.5.1 o 3.1.2.5.5.

Explcoitable total vclume by Spccies and diameter under
different age classes in each forest type. Table 3.2.2.1.1
to 3.2.2.1.6, 3.2.2.3.1 to 3.2.2.3.6, Tabkle 3.2.2.3.1 to

3.2.2.3.06., 3.2.2.4.1 to 3.2.2.4.6, and 3.2.2.5.1 to

3.2.2.5.6.

Volume per hectare by species and diamcter class for each
forest division Trble 3.i.l1.1 to 3.1.1.10C.

Total volume by species and diameter cl ass for each
forest divisicn, Table 3.2.1.1 to 3.2.1.10.

Exploitable stemssha. by species and diamcter in different

forest types Table 2.1.2.1 to 2,1.2.5.

Exploitable total stems by species and diameter class
in difforent forest type Table 2.2.2.1 Lo 2.2,.2,5,

Exploitable voliume/ha. by spicies and diameter <l ass in
different forest type Table 3.1.2.1 ‘to 3.1.2.5.

Exploitable total volume by species and diameter class in
differvent foreést types Table 3.2.2.1 to 3.2.2.5.

Stems/ha. in different diameter classes of Chir and other
species on different slopes, altitudes, aspects, position
on hills, and scil depth in Chir forest type Table 2.1.3.1.1
to 2.1;3.1-5{

YVolumes/hae in different diameter classes of Chir and other
species on different slopes, altitudes, aspects, position
on hills apd soil depths in Chir forest type Table 3.1.3.1.1
to 3.1.3.1.5.



6.9

-201-
Increcment

Radial increment at breast height point during the last

10 years and Jlast 20 yecars were recorded for cach sample tree,

with the help of incremcnt borer,
Deodar,
during last 10 years and previous
each Qiameter class and expressed

for the species FPir, Spruce,
data basal area increment

10 years were estimated for

as a percentage as given below:

Chir and Kail. From this

X D¢ - p?
Last 10 years basall = —— (1 ___2 ) x 100
, < 10 2
area increment % Dy
2 2
D, - D
Provious 10 years basal _ L (2 3 ) x 100
X = 1Q 2.
arcea increment % D,
Where:
D, =7"Diamcter underbark at breast height.
D, =D; - 2 {last 10 ycars radial increment).
Dy =Dy - 2 x (last 20 vears radial increment).
Gupta, DK/

5.¥,.82
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T ODUCTI N,

The survey area had in a1l 3270 plots.. ut of.them 1655 plots
hag the lend class of FuausTs end Vegetation - LnEE FU.EST end DECHADED
FunidT, These 1655 plots have been further classifled by the electranic
digital computer for this report, as deta of other plots are not
available, Thus this report is confined to forest terrain classifice-
tiaxn only.

The basic terrain details as tc:pography, slope, soil, humns,
Bltitude etc, Is discussed for each catchment in Secthm-2 to give
descriptive terrain clagsification.’

Further classification and grouping has been done to errive at
operational terrain classification,



.
SECTION - &
DESCAIPTIVE ThARAIN GLASSIFICATION

The basic terrain date is classified as underi-—

2.1 Gatchment - The tract .may be split into 4 major catchments
i.e. Yommna (1,892 of the area;, Sutlej {40.42% of area), hefg
(55.65% of eren) and Ravi (0,6% of ares). The balance 1,533 arce
is not classified into any specific catchment (table-1},

2,2 Topbgraphy - Most of the erea (65,264) is hilly while 15,17%
area is very hilly and aonly 0.91% area may be termed as precipitous
(table-1;, 18.31% aroa is gently rolling whereas wmly 0.36% ares
is flat,

Be&s catchment has generally tougher topography.

2.% Slope ~ WMost of the area (59.46%) has slope 30% to 100%,
20.91% area has slope 100 to 173%, 2,6% area has 173 to 275% slope
and anly O.4R% of area has slope steeper than 275%. Gnly 16.62%
area has slope less than 36% (Tabie-2,.

2,4 Stoninesp - 46,67% of the total srea has less than 25% of the
land suiface covered by the stones, whereas 43.32% area has 25-50% of thse
surface covered by stanes (table-3,. ©0.12% of the area is more than

50% covered by the stanes,

The stoanes are defined as those having dismeter more thas 25 cm.

2.5 Raw_Humgs -~ 59.88% of the area has less than § cm thick ‘raw
humis or leef litter whercas 27.13% area has no raw hums. 8.28% of
area has 5-10 cm thick and 4,72% of area has more than 10 cm thick
raw hum:s (table-4},

2.6 Bumyg ~ 52.21% of area has less then 2 cm thick hums layer
while 31.6% area has no hums. 10.21% area has 2-5 cm thick humis whereas
anly 5,5% area-has thicker layer (table-5).

-

2,7 S0il Consistency - 24.47% area has friable soil, 65,38% arca hes
slightly-compact soil whereas 9:73% area has compact seil, Mly 0.42%
erea has no soil (table-6).

2.8 Soil Texture - 49,79% area has clayey loam soil while sandy loam
soil extends over 33.84% area (table-7)}. 12,02% area has loamy soil,
2,664 clayey, 1.33% sandy and only G,36% hasg no soil,

2.9 Altitude — Most of the area 51.66% has 100 to 1099 m altitude
whereas 31.18% area has altiwde between 1100 to 2099 m. 15.95% area
has 2100 to 3099 m, altitude wiile 0.72% has higher altitude. (table—8}.
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Table,

Noal

Teble. sogwing. LOFOGus HY cotehmenivisge

-

—— - ———— e ——— =

...,.,,, Topography

Gatchuent Details ©  Pregic  Viry Hilly Gently Flot roral
i Pifous Hilly "7 pliing -
No.of plots U~ 8~ 2 0 0 28
: oW % o 2H.57 71,43 0 0 100,00
Tamnad 51l 0 30190 185 0 0 1.69
‘% of the N
Geoad Total O 0.43  1.21 0 0 1.69
No.of plots 4 76 505 79 5 669
‘ Jow % 0,60 11,36 75,49 11,81 075 100,00
Sutlej  Col.% © 26,67 30,28 46,76 26,07 83,33 40,42
’ w» nf the * il
frond Totay Ov%4 4.59 50,51 4,77 0430 40,42
No,of plots 11 ™ 160""‘° 528 223 1 921
Boag Low 1.19  17.37 57,11 24,21 0,11 100,09
- Col.» 73.33 63,75 48.70 73,80 16,67 55, 65
.» of the : ‘
Grand Totay 0+68  S.67 31,78  13.47 0.06’_ 55,65
No.cf-plots 0 7 3 0 0 10
oW % 0 70,00 ..30,00 0 0 100,00
Havi Colss = C 2.79  0.28 ) 0 0460
% of the.
Goond Total O 0.42  0.18 0 0 0.60
fo.of plots 'O 0 26 1 0 27
) fow 3 C 0 96,30 3.7 0 100,00
Mthers o6 % o 0 2.41  0.33" e 1.63
4~ of the ‘
Grand Totay O 0 1.57 0,06 o 1.63
No. of plots. 15 251 1080 203 6 4. 1655
Total:  .oW . . 0,91 15,17 65,26 18,31 0,36 100.00
Col.s ** 100,00  10.00 100.00 10,00 100,30 100.00
» of the 0.91 15.17 65,26 18,31 0436 100,00

Grand Total




-

Table showing >LOrp QateameniWise

R e —— e e

7 ) - __ﬂ__ﬂ___________; __________ Tota
Catchment  Detedls 5 540 0% 70° 45%:60° 2:°-45° 10%-20° ovel
2750 17302755 100%~ 366 = 17,-363
_ L 173% 1005
Wo.of plous @ o’ a” 23 -~ 1 28
. oW W Q 0 14.29 82,14 5.57 100,00
iemang o014 Q 0 1.16  2.34 0.56 1,69
- . +,
o of the i - ) o
] Grand Totol O Q 0.24 - 1.35 0.6 1.69
) No.of plots 5§ 17 134 419 94 669
Sitle] BV o 0475 2.54 20,05 62,63 14,05 100,00
b Golash 71,83 39,55 38.73 42,58 34,18 40,42
6 of the . )
Geond Totel 0,30 1.8 8.10 25.32 5.68 40,42
do.of'plots -2 26 196 517 180 921
hen s OV 0.22  2.82 21,28, 56,13 19.54 100,00
Gol.m 28,57  €0.47 56,65  52.54 65,45 55,65
- of tha ] ,
Rromd togay OeXE 1,57 11,84 BI.24 10.88 55.65
No.qf'p]_ots.- Q ¢ 10 8 0 1o
iavi dod b Q v! 100,00 0 0 100,00
Y Col, %% 0 0 2.89 0 Q - Q0,60
# of the - .
(il:‘-.il,r,)d To-t-ﬂl - 0 0.60 0 0‘ 0.&:}
No.of plots O o z 25 G- 27
tow 5 o 0. 7.41° 92.59 Q 140,00
O‘the:‘s 801.}6;.. O O 0-58 2-54 o 1165
el o the
Gremd Total Q O Q.12 1..?1 Q 1,83
No.of plots 7 43 346 984 275 1655
Total J.\‘-O‘YI e : 0.42 Egm 20-91 59.46 16.62 lm.m
' COl.,J 100,00 lCC-L'XJ lm-OO lmlm 100.00 lCOUDO

. of the ) .
rrang Total Q.42 2.60 20.81 58,46 1662 100,00

—————————— . —mn b

—— —— . ————— St e e ——— et e —— —————



Table ghowing ST INzLs Qotchmermtwige

i v E T e E R g EL— e

v )

staniness (burfece covercd with)

r—— e r————

, SRR et corio : .-  Total
Gatchucnt  Detalls > 75% 50754 R5-50%. < 25% Absent Unspe-
of laad ) ’ cified
Ho.of plots. 0 1 4 23 0 -Q 28
' dowl % o} 3,57 14,29 82,14 Q Q0 100,00
Tamma ooy 0 0.69 0.56 2,97 0 0 1,69
2 of whe
Geond Total ° 8! 0.06 0.24 1.39 0 o 1,69
Ho.of plots 4 63 528 266 4 o &89
butlej oW o OaB0 - G.42 49.18 40.21 . C.60 C 100.0C
Col..s 57.14 45,75 45.89 34,75 36.4 0 40,42
~ of the g - .
Grtnd Total _0.34 3.81 19,88 16,25 0. 24 0 40,42
No,of plots - 3 77 362 471 1 -1 921
Bea Row .z 0433 8,36 39,31 51,14 0,76 C.11 100,0C
= Col. i 42. 86 53,47 50.49 B80.85 65,64 B50.U0 55,65
# of the e . . ,
 eand Total .u.J_B 4.85 21.87 28,46 0,42 0,06 55,85
Ho,of plots g 0] L 7 1 O._. 1 10
. Rov o 10:00 70,00 ' 10.00 0 10,00 100.0C
BV Gol. .0 0.69 0,98 0,13 o 50,00 0.60
% of the -
Fl . X
Grand Total o . 0482 0.08 o) 0.06 0,60
No,of plots 0 15 10 e -0 27
S Col.. 0 1,39 2.09 1.29 - 0 0 1,63
# of the :
Gcand- Total -0 0.2 0.91 0,60. 0 0 1.63
. o . —_—— e—— ———— e
fo.0f plots 7 144 717 774 11 2 1655
Total do¥ % Oed2 8,70 43,32 4B.77° U.66 0.12 100,00
. IOOl.—fﬁ 10 .OO lOO.CD 100 X0 1&3 «00 l'CI). CD ]_.CD -CO 1(:0 - QO
» of the .
Trend Totel  O+22. 8,70 43,32  46,77. 0.66 0,12 100,00
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Table _Uo,.4

Toole showing .w_UnUS vatchmengwise

42w

Humnu s

. S == A A — — Total
Catchament  Details. 215 cm  10-15.cm  5-10 cin <. 5 ecm  Absent
Ho,of plots 0 0 2 24 2 28
WOV e C ‘0 7.14 85.71, 7.14¢ 100.30
Yarymna Col,% 0 G 1.46 2.42 O.45 1,62
‘ o of the .
Grand Total 0 0 0.12 L.45  0.12 1.69
¥o.of plots 10 38 56 407 158 669
uEed  gel.,. 85.35. 57,58 40,88 41,06 35.19  40.42
s O.f the : +
) - -Grond Totel 0. 60 2.30 5,38 24.59 9,55 40.42
-flo.of ‘plots - 2 25 72 537 285 = e21
Hea fow 0s22 2.71 7.82 58,31 30,94 100,00
8 Col.s 16,66 -37.88 52.55 54.19 63,47  55.85
% of the " ) - : - .
- Grona ‘lotal - ;0.12 1,51 4.35 32.45 17,22 55,65
- Nosof plots 0 . 3 : 7 0 0 10
evi How 3% 0 30,00 70,00 Q. o) 100.00
- Gole% 0 4,55 5,11 0 o J460
# of the "
- Crand Tota,f!.‘ Q 0,18 L4l 0 3,60
No,of lJlo‘BE; = O .0 0 pE] é 27
Othe How % . -0 o o) 85,28 14.81 .100.00
IS UO]..ED _.‘0 ‘U; . O 2;52 + 0.89° 1.63
& of thec ] B
Grend ‘Totel = O Q. 0 . 139 0,24 1:63
- ' e e e
No.of plotg 12 66, 157 991 449 1655 _
Totgls-— oW L . 075 3,99 8,28 59.88 27,13  L0.00°
T CelsA . 1.0 1D, 10G.00 100,00 100,00 100,00
1 of the N
Grond Totnl - 073 3.98 . 8.28 59,86 27.13  100.00




T

e

Table No, &

Table. ghowiag. HUMUS Gatchmentwige

Grand Total

——

. H uﬁgu a B o
. - 2 . e ——— :.__—_-‘:,_-7"—'-' —— e - TO t&l,':
Caterment  Details #Z5ca  "2-5cm < Zcn Absent Unspeci~
L . - L fied L
do.of plots . 0 r 3 - 24 1 - ¢ - 28 -
lamme o0 L 0 1,78 2,78  Gy19 c 1.69
% of the ) " . .
Grand Total  » © 0,18 145 €.06 0 1.69
' Ho.of plots 60 57 370 179 . 3 . 669.
du‘t.lej fow: ;-.El . 8.97 8.52 55051 26. 76 0945 _-1CD.CD
' Gol.s 65,90 59,73 42.82 34,23 37,50 . 40,42
w of tae- Y o -
Grood Total 3463 3.44 22.56 10,82 018 40.42
No.of plots - 31 100 446 539 5 921
Bee soW @ " 3,37 135,86 48.4% 36,81 0454 100,00
- Gol.% 34,07 59,17 51,62 64,82 62,50 . 55.85
~ of the - -
Gread Tote]. .. Le87-- 6.4 26.95  20.48 0.30 55465
No.of plots ¢C  9- 1 0 -0 10
navd 1OW e 0 ‘90,00 10.00 * 6 . 0 100,00
v Gol.ss 0 5.33 0,12 . 0 - 0 0.60
%% of tne R ; . -
Grend Total 0 G.54 0.8 C 0 0. 60
do.of plots 0- 0 23 ¢ 70 27.
- TOW @ - 0 85,15 14.81 - O 100,00
Others  o1.s 0. 0 2.66. . 076 " 0, 1.63
| ~ of the o
Grand Totol v 0 Lo9 U2 9 1.63
No,of plots 91 * 169 864 523 8 . 1655
Total. = TOW £° T _ 5,50 * 10,21 52.21 31,60 0.48 | 100,00
. Uol.? .‘L‘m .CO‘ J.CO..lIJ 1% 009 l—Duqa lCO.(x) v lCO’.OO
% of the - 5.50 10.21 52.21 31.60- + 0.48 * 100,00
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~6—
loble Ho.6

-lable siowing bdlh GALS TG L uatQLcuPd 159

_—

-

——

5011 Congistency

Graad Total

e e b —

a R — ———

= m———

- . T _—_ y__ — — ., Tot2l
at L N . . B - &
Catonuent Ded l}s Fr.lable Slightly Comeect No™ goil
- e SOERECY e e
Ho.0f plcrts "5 15 7 1 28
KOW o 17.86 53457 25400 3.57 100 .00
*Yamune  Col,. 1.25 1.39 4435 14429 1.69
» of the : . L J
______ &'_E-']d 'lctal 0.5"-4 i 0 -9_-1' ,.0.42 Ol% _ l‘ 69
No.of plots 179. 4684 3 3 663
sutled doM ot 26,76 69.36 3.44 0,45 100,00
Gol.% . 44,12 42,88 14. 29 42,86 40,42
&7of the . .
_ Grend Total — 10+82 23.04- 1.39 0,18 40,42
No:of plots 215 - 576 125 3 . 921
‘Beas Hovl s 23,34 62,76 13,57 0.33 130,50
Bea. Gol,o 53,09 53,42 ~77%, 64 42.86 55,65
ﬁ Of tﬂe =
Ho,of ploks 6 4 0 o} -10
:1?3'\?1 IIDU' :O 60.0.'] 40‘-0(] 0 - O 103.00
S Sol.n 1.48 0.37 0 0 - 0.60
A of the T
Seand Total 0.36 ‘ 0.24 9‘_ 0 0.60
No.,of plots O - -21 6 o} 27
doM G ¢ 0 77.78 22,22 o - 100,00
JOthers a0 o 1.94 3.73 0 1.63
~» of tae : - '
No.of plots 405 1082 161 7 1655
Tot‘ﬂl oW . 24 .47 65.58 9.73 0-42 1%.00
Coli:x 100,00 1.0 400 100.00 100 .00 120.00
o o e 2447 65,38 3.75 0,42 100400
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Table Ng,T
able ahgwigg_SbIL TrilUriv Catchnegtwise

Catehment Deteils

—_—

-7 Soil Texturs -

Clayey

Clay  Iogn - 3zndy

—

Sandy Pebbles No soil

%'of ther . L
- Grand Totml. 2.66 49,79 12,02

1.3%°

. . loam =7
Hojof plots 3 15 | 10 0 0 8
: 71 48,43 35,71 0 0 190, 00
Iemna 82  1.58  5.u6 0 o 1.69
7 of e . .
Grand Total 0.18 0,79 0,80 0 0 1,69
*  No.of plats 12 385 . 2 13 o 669
Sutled - - 1,79 53.06  4.33 1.94 0 100,00
LSULLE R7.27 43,08 14.57 59,09 0 40,42
% of the .
Grand Total 0.73 21.45 1,75 0,79 0 40,42
No.of plots 29 ., 428 157 -9 .0 921
65,91 51,94 78,89 40,91 0 55765
~ of the ; .
‘Grend Total 1.75 25.86 9.49, 17.82 " 0.54 0 55.65
No,of plots 0 8. 2 0 0 10
wavi L 0 '80.00 20,00 o 0 100,00
0 0,97 1,01 o 0 0,60
» of tha . .
“Grand ~Total, 0O 0.48 0,12 ¢ 0 0,60
No.of plots o 20 1 0 . 0 27
0 74,07 3,70 0 0 100,00
Othiers % 0 2.43 0,50 0 0 1,63
% of the
| Grand Total -0 1.21 G.06 o o 1.65
“No.of plots 44 824 199, | o .0 1655
Tetal . 2,86 49,79 12.02 T1.33 " 0 ,100.00
0

100,00
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Teblé 4,8,
Table showing ALY TFUDE Gatchusdtdise

-

. Altilude (in mctres)

_— —_ ~-L1h ro o - “Total
. Ej-gg 15011500 2150 ZIGG=""AI006="BIN0 &
Catchment Details . ‘1099 2099 3099 4099 5099  albove,
- .Ho.of plots 0 2 25 1 0 0 o, 28
- dow % 0 7:14 B9.29  3.57 7 O o o 100,00
Yarame. Gol... 0 0.3 4,84 0,38 0° 0 0 1.69.
R ~ of the - T . .
Grand Total -~ O Ovi2 1.51 0,08 0 Qo 0 1,69
.;. No.,of plots * O 392 P38 58 0 i 0 669
sittle Rov % . 0O 55.61 35,58 8,67 0 -0.15 o  100.00
J o Gol.s 0 43.51 46.12 21,97 0" 100.00 0 40,42
% of the
- Grand Total 0 22,48 14,38 3,50 0 3.06 0 40,42
Ho,of plots 8 475 B2 201 4 0 1. 821
Bes How . 0,87 51,57 25,19 21,82 0.43 0 - 0¢1l. 100.WD
+S Gol. 100,00 55.56  44.96 76,14 40.00° 0 100,00 --55.65
n of tne . . . .
Grend fo%el 10,48 28,70 .14.02. 12.15° 0.24 0 0,06 55.85
’ do.of plots® O 0 0. 4 6 0 0 10
i fow . o 0 ... 0 40,00 60,00 0 0 100,00
4 Col.% 0 0 o 1,52 60,00 0 0 0.60
s of the e e :
Grand Total O 0 0, 0C.24  0.56 0 0 0.60
) No.of plotd O - B 21 0 0 0 0 27
Oth How % 0 22.22 77,78 o° 0- 0 0 100,00
TS Goll% 0 0,70 4,07 0 0 0 o 1.63
w of the '
Grand Total o 0.36 1,27 G 0 0- o 1.63
No.of plots 8 B55 516 264 10 i 1 1655
Totel AOM % 0.48 51.668 31.1B 15.95 0,60 0.06 0,06 100.00
Gol, . 100,00 10,0 100,00 100,00 100.00 100,00 100,50 100,40
# of the
Grosmd Total 0,48 51.66  31.18 15.95 0,80 0,06 0,06 100.00

-
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Zs 10 In.t.pr—re],a't.l_m__;“ altjiipde.uita slope — Withan cacli sliitude . -
zons, siops has bown classified (toble-9,; Most of the aven (32,025,
1g bocweca slope 36 to 100x and having al‘t.luud” 100 1o 1099 m alove 1i.o.l,

2. 11 Antevescletaon of  aliggude w;&g_‘t.g;ocra_,lgi Witadin .eechh o o
&ltituda zoaz the ‘tapogrephg hip bien clussifiod for thi wiole tract
(t..b_}_'ﬁ—lo,. liost of the ered (32, 75,0, is a...._l_.r and has eliéitude
100-1059 m, .

- -

2,12 Intsr-relatisagiip of glope with gtoninegs - Jithin cach alope |
closs "1 stoniness has becn clossified (teble-1l). oSt of-the acca
{28.28,, is betwecen slop:-class 36-1004 ahd hove less then 256 surfacer
covecred by stones, closcely followed by 27,433 arca haviap 25 to 508 area
ocovessd Wi ‘stonsas ultam tﬂ.w S alope cless.

2.13 mtu —*elat;ggslm_g_f_;lggg_u_g gail. c:;;cs;e.te.s;u - ::oll congla—
T.aey ais L-&a el#ssafiod winchia cach 'slopo clrJ.s:. \table-18). Most of .

the acca 59 945, havc 36-1004 slope ad-have sii htly compact goil,
2.14  Ingey—relotimghip of slose waith soil t.xture - 2oil toxburs
wiliain £ slope class is clussafied ih table-13, Most of tha ares -
(Rv,975, have claycy loan seil cad is within 364 to 100, slope., The
slope 2ad so2l texture withn an aucitodinal zune 13 given in
Appindiets 6A to BG.

2. 15 dorerzpelationubip of siope, sfonwncas fud_sail cousisteacy -
Soil Calsr gléacy wivain a-gtoniness clags 13 clrssidied- alope -
claas-uize (toble 144 4. 14w,.
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Table No,9
Ioblo showing SLueE 4ltitudswise of the -Chir Belec dpes
- - s 1o p e N o
. N N N - - TDEB'l
e eaee ey s sy’ 1732755 100-175% 56-1008 1736
it 70% sbove 60-7.°  45-60°  20-45°  10-20°
Ho.of plots 0 ¢ 3 G . .0 8
oy OV P o 0 = 37,50 62,50 0 '100. 0C
F Goldh 0 Q 0,87 Q.51 0 0.48
& of the
Gread Totel 0 0 0,18 0e30 0 0,48
No.of plots 2 2 88 530 253 855
100-1Cog Se¥ & Q.25 0.25° T.95 61.99 29,59 100.00
! Coles - 28,57 1,65 19.65 53.86  92.00 - 51,66
# of the
Grand Total 0,12 0,12 4,11 32,02 & 15,29 51,66
B - - ‘ PR
Ho.of plots 4 26 143 327 16 516"
HoW . - G,78 5,04 27,71 63,37 3.10 100.00
1100-2089 ¢ 01 4 57,14 60,47 41.33 33,23 5.82 31,18
-~ of- the
Grand Total  G.24 1.57 . B.64 _ 19,76 0.97 31.18
No.of plota 1 15 122 L1122 T4 264
Row » C.38 5,68 16,21 46,21 1.52 10c,00
R100-3099 5 % 14.29 34,88 35.26 12,40 1,45 15.95
e of the
Grond Total Q.06 0.91 7.37 7.37 0.24 15.95
No.of plots o 0 9 0 1 10
. Row % 0 0 90,00 0 10,00 100,00
3100-2098 (5.4 0 0 2,60 9 0.36 0,60
% of the
Grand Total 0 0 0.54 0 0,06 0,60
No.of plots ¢ 0 C 0 1 1
RM o 0 0 s 0 100,00 100,00
4100-5099 0y & 0 0 o 0 0,36 0,06
. of the
Grend Total 0 0 0 0 0,08 0,06
No.of plots ¢ 0 1 0 0 1
5100 and oW % C ) 100.00 0 0 100 .00
Elbcl}'e Golu:ﬂ o o 0-29 0 (] 00%
% of the
Grand Totol 0 0 0.06 G 0 0.06
No.of plots 7 43 346 984 275 1655
— HoM . 0.42 2.60 20,91  59.46 16,62 100,00
Col.; 100.00 100,50 100.00 1m.00  :0C,00 100.00
% of the

Graind Total 0.42 2,60 20.91 535.46 16,62 100,60




13-
Tablo Ho, 10
Tacle ghowing TURPOGAAcHI-of the area altjitudevwise

o ——— - - — -

Area, Atdwde 4o 2B 2 £l h- £ T et
. in Fréci- © Very . _Hilly Gently - Flc;ﬁc.— '
e metres _..pitous Hilly - _dolling —

Ho.of plots. 0% el - 2 4 0 B
0-99 # in tho_al- S -
titude “rangc 0 25,00 25.00 5Q0.00 0 100,00
' % in the eres, 0 0,12 0,12 Q.24 0 0.48
i No.of plots 3 33 542 271 6 B55™
10 =  » in the al- .- ) :
g 1099  titude range. 035, - $.86 B3.,39 31,70 0,70 100,00
5 ~ in the prea (.18 1.92 32,75 16,57 0.36 51,66
A . \ - _— — .
B No.of "plots 4 105 289 18 0 516
- 1100 - % in the al- ' ,
4 2099  titudo range. 0.78  20.35 75,39 5,49 0 100,00
m ~ in the area 0,24 6,34 ~ 23.57 1,09 0 31,18
o No.pf. plots 8 1.3 145 8 0 264
Y 2100 - & in the el- _ 3
A 3009 " titude ronge, 3,03 39,02 54,92 3.08. 0 100,00
P % in the area 0.48 6.22 8,76 0.48 0 15,95
[ T - - - —_ - ]
é*:’; . No.of plots . | O 8 2 0, Q 10
NE 3100 - . in the a}- .
W 4099 titude rangs, O 80.00 20.00 G 0 100,00
s # in tac area 0 0.48 Cal2 o 0 .60
5 o _— ——— —— L, -— _—
aa No.of plats 0 0 0 1 0 1
B 4100 - % in the al- . L
B5 5059  titudc ronge. O 0 0 100430 0 100,00
o ~ in the area Q 0 0 0.08 4] 0,08
oy YT A -7 . I s =
= No,of plots 0 e 0 1 c 1
- 5100 & % in the cl- ,
© obove  titude rcage, O 0 0. 100.0 0 _ 100,00
§| % in thc arco 0 a 0 006 Q 0,46
g No.of plots 15 251 1380 308 6 1655
‘E Total ~ in the al-
e titude roange., 0,91 15,17 65,26 18,31, .36 100,00
- % ik the droa 0,91 15,17 65.26 18,31  0.36 100.0G,
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Table No, L2

fablc showing 50IL GONSISTENCY alopewige

S0 is.e
Slope Details ceTTTo T e 9‘%}-9923353«1—1&1———’ ——————— Total
Friable Slightly Compact No soil
e e _gempact
o No.ef plots 2 5 0. 0 7
70 & above Jdow % 28457 71.43 0 0 100,00
- R75% wal. e 0.49 0.46 Q 0 0,42
. » of the . .

. ____Groad Total Q.12 0.30 0 % 0,42
o _ o Ho.of plots 12 29 2 o 43
60 = 70 How :-i 2’-9’1 G’.M 4,65 0 lmom
173 - 275% Gol.; 2.96 2,68 1.30 0 2,60

% of the ,
¢+ Graad Totel  0.73 1. 75 0.12 0 - 2,80
o o No.of plots 63 " 24l 39 3 346
45" ~ 680 dow % 18,21 69,65 11,27 0.87 100,00
100173  Col.jo 15,56 22.27 25.3%2 21,43 "20.91
. ~» of thc '
Grand Totsl  3.81 14,56 2.36 0,18 20,91-
o o No.of plots R4 661 98 11 984
207 - 45, Fow %, 21,75 67.17 9,96 1.12 100,00
56% ~ .100% Col.% 52,84 - . .. 61,09 63,64 78,57 59,46
) ~ of the T ~
o ' o No.ofplote tid 146 15 . 0. - 275
107 - 20" figw p . 21445 53,09 5,45 " 0 160,00
17, - 36% Col.we 28.15 15.49 9.74 0 16,68
% of tho .
Grand Totel 6.89 8482 Ve 9L o] 16,62
No.of plots 405 1082 154 14 1655
TOLAL Row ..° ° 2a.LT 685,38 9.31 0.85 100,00
Gol.i 100,00 100. 00 iD0.0C0 100,00 100,00
% of ‘tho o
Grand Towl 24e47 65.58 6.0
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Table ilo,14(4)

Table guowing SOIL COisIoLENCY Stonipesswige

_________________ —_ - Total
Friable slightly Compact HNo soil
— . compact

Slope Stoninesa  Dotails

Surface co- No,of plots o] 0 0 0 0
vared % in the } .7 . -
> 75% stoniness ) 0 o] O - g 4]
TENES. ax ) -
% in the N
glope range. ... (_)_ -0 O 0. 0
Novof plota 2 12 0 G 4
L ¢ ﬁ in. thG )
SOA~T5% stonineas) 50,00 50,00 0 Q 100,00
' range. ) ' .
# in the
2 glope region 28,57 28,57 0 0 57.14
™~ - e e e e e e P e e e £ et e A e e
[n¥ . - -
A No.of plos Q 1l 0 o i
. # in the ) )
© 255504 ~ stoninems} . .0 100,00 L0 0 100.00
o renge ) - . L :
5 4 in the S ) *
b clope range. . 0 . 14,29 0 0 r 14.29
o _— e e e e ——— e
g No,ef plots 0] 2 o "0 2.
% ) 4 in the ) | : .
©° loss thén, gtonipess) o 100, 00 0 0 7 100,00
254 rangeo, ) : -
;in the : 4
glope range., ¢ B 5T ¢ .0 528457
r Ho.of plots 0 [ 0 0 o
: A in the ) ) :
&bsent stoniness ) Q 0 B SR+t 0
TEnge, J :
% in the _ .
glope rangeo. o 0 o 0 o)
Ho.of plots |, 2, 5 Q "0 .. 7
" TORAL. @ in the ) _ e |
mming;sg__,__za.s? 71.453 0 .0 100,00
range, ‘
22 1a the :

slope range. 28.57  Tl.45 0 o 100,00




Table showing 501L_GUHS1oTuNGY Stoninesswise

=18

Teble Hg.14(B,

Blope

60% = 20° or 1735 - 275}

-

Soil Consistehcy

: i T L - Total
Stoniness Details Friéb]__e Slightly Compact No soil °
- e _compact = _ -— N
Surféce I{o:of“"ploi;‘s T i 0 « 0 0 1
covered * m_jthe ? .
S 755 stoniness; 10C.00 0 v 0 100,00
range )
# in the
slope range., 2.33 0 0 0 2.33
504 ~  No.of plots 7 11 o - 0 18
7L ~ in the )
! gtoniness ) 38 .89 61,11 0 0 100,00
range )
# in the .
slope regio, 16,28 2558~ 0] 0 41,86
No,of plots 1 10 -1 4] 12
255 - #-in the , ] i
-50%. stoniness } 8.33 83.53 8.33 0 100,00
range }
# in the i
slope range, - A.33 23,356 ¢ 2333 o 27,91
Less-tmnmo'.c’f plots 3 8 i 0 12
255 # in the ) .
. stoniness) 25.00 66,867 8.33 0 100,00
range )
% in the ) -
slope renge. 6.98 18.60 2,35 27,91
No.of plots 0 Q 0 0 0
Absent % in the .
’ stonaness ) ¢} -0 0 Q 0
range, ) -
% in the -
slope range. 0 0 0 Q Q
No.of plotis 12 22 -2 0 43
) =l in the ) .
. TULAL stoniness ) “27.91 A7.4d - 4,65 0 100,00
range. ) " :
# in the
slope range. 27.91 87.44 4,65 c 100.00
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Eﬂbl.e__ﬂ.g.-.kﬂﬁ i

Iable sShowing SJin GINBISTCT Stoninesswise

. . T it S " Total
Sl_"l’ © Stminess  Details Friable Slightly Gompact No soil
_ — e e compaci
Surface  No.of plots 1 1 1 0 3
covered % in the )
Sore than sloniness) 33,33 33.33 3%5.33 0 100.00
754 range. J
®» An the b
glope range. U, 25 0,29 0. 29 0- 0,87
S0p — 75 Ho.of plots 11 36 9 0 56
% in the )
stonine ss ] 1L .64 64,29 16.07 0 100,90
range, J
% in the
slope range.. 3.18 15,40 <. 60 0] 16.18
No.of plots 38 © 115 12 2 174
R5% — 50% % in the )
stoniness ) 21.84 * 68,08 10,92  1.15  100.00
range. )
% in the :
slope range. . 10.98 33 .04 5.49 0,58 50.29
o No.of plots 12 88 9 1 110
~ less than % in the ) ) .
3 254 staniness ) 10,91 80,00 8.18 0,91 100,00
- range. J
s % in the .
— slope rangs, 3.47 25.43 2.60 0,29 31.79
B _ _— - _
0: No.of plogs o) -1 -1 ¢ T2
o an the : -
§  Absamt stanihess ) .0 ' 50,00 50,00 0 100,00
o Tange., J -
w » in the
glope <ange. g 0,29 029 0 0.58
- Ho.of plots 1 0 0, 0 1
thspeci~- % ia the ) :
fied, stonine s, 10,30 0 0 0  100.U0
range, ). '
© in the .
slope range. 0.29 0 0 0 0,29
do.of plots 63 R41 59 3 346
TJTLAL % in the )
stoniness) 18.21 £9.65 11,27 0,87 100.00
" .range, J N
®» in the
slope range. 18,21 69,65 11,27 0.87 100.00
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Teble No 14 (D]

Table showing SUIL CydaloTENCY Stonineaswise

- —

_Soil Consl stency

. - . - - Total
Slope  Stamineea  Detalls  prinpe  S14gntly Compact No sodil
o __ o gomgact L
Swrfece  No,of plots 2 L 0 0 5
covered » in the }
more than stoniness) 86,67 33.353 0 0 100 .00
75%, range,
~ in the
slope range, 0.20 0,10 0 0 0.30
No.of plots 18, 35 3 0 56
50 - % in ths )
754 stoniness ) 32.14 62,50 5.36 0 100,00
renge.
o in the .
slope range. 1.83 3.58 G430 0 5.69
No.of plotcs 106 514 32 2 454
256 — & 1n the )
50 stoniness )} 23.35 69.18 7.05 0.44 100,00
range.
R % in,the
3 slope range. 10.77 31,91 3,25 0.20 46.14
- No.of plots 86 310 70 2 468
@ less than » in the .
25% stoniness) 18.38. 66,24 14,98 0.43 100.90
5 range.
- % in the
.ﬁ slope range. 8,74 31.50 7.11 0,20 47.56
! No.of plofis 1 1 o - o 2
or) T in the 50.0’0 53000 0 Q 1(30.00
pe Absent stoninass v~
range. )
% in the
slope range. 0,10 0.10 . O 0 C.20
No.of plcsts 1 0 "0 0 1
. in’ the
Unspeci~ T4 e 100.00 0 0 0 100,00
fied. sﬂ
range,
% in the .
slope range. 0, 10 0 0 0 0.10
lo.of plots 214 661 105 -4 984
;5 dn the )
TUTAL stonineasg 21,75 67,17 10,67 0,41 100,00
range,
% in the -
slope renge, <Ll.75 67.17 1C.67 0,41 100.00
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Table Vo, 14{E}

Table ghowing OSuIL GOl STwiCY Jtoninesswige,

10° - 20° or 172 - 36

- e

- ‘ - [
e - ———————— e

. ia e N L Total
Stoniness  Detells  prignie Sligntly Compect NG soil |
_____________ _ _Eoﬁpact K
Surfece HNo.of plots O o ' 0 0 0
coverad @ ia the ) : .
mre than stoniness ) ] o - 0 (o] 0
75%. range, }
~ in the
glope range, O Q 0 0 0
No.of plota 3 7 0 0 10
50, - 7 in the |
5% stonainess ) 30.Q0 70.00 0 0 100,00
range,
pel in ths
slope range. 1.9 Re55 0 0 3 .64
No.of plots 20 51 5 0 76
254 — » in the )
504 stoniness) 26.32 67,11 6.58 o 160 .00
range. ]
% in -the
alope range., 7.R27 18.55 1.8% 0 27.64
No.of plots B8 85 9 0. 182
Less than % in the )
254 .  stoniness ) 48.35 46,70 4.95 o 100,00
range,
_No,of plots 2 .3 1. 4] 7
- %' in the ) )
Absent i hiness) 42.86  42.86  14.29. G 100,00
range, ) '
# in the \
slope raage. 1,09 .08 0.386 0 2.85
No.of plots 114 .- 146 15 0 275
, % in the ) v
TOTAL staniness) 41,45 53,09 5«45 0 100,00
range,
# in.the
‘glope resige. 41l.45 . 0508 Seds ] 100,00
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DECLIIE — 3

PEATIWAL Toaqd TN CLASS IFICATIN

Tas operationel te:sg.n classificetion is done kecping in
mind ccrtain types of t.chaologics wiiich mAy be of use under local
condilisns {Semset, 1-68; Beruty, 1678, 198L,. If mst be mnticned
here that various tecimologles operete over & range of ccaditias,
-gach heving ‘4ts opvinwl zone within thé operetionel spectrwa, under
given canditions. The renge of each type of tech:ology ¢8n e extonded
by chaaging the methodology of iss use (Bjerkelund 1971} or by innova-
tion or by using diffcrent attachiknts. Thus this cledsificetion can be
teken as indicative, Tavles 14A to 14E art being used for it, The
antlyzis of soil tsxture data wvay also be helpful.

Very advance technologies Bs Heglicopters, Baloons, Air-ships,
adr—~cagnxon veidelss, Hybrid asystens, Pipelines, <tc., are not being
conadidesccd at préesent.

3.1, -5lops cless 17m to 3%. — This is the slope range (16.626 of the -
total regionj in wimdeh veilacles o ground, sucsface runaing macnines can bs
used noroally. la the lower 3lopa classcs mocaines/aniwels like buffelo,
or bullock cert may bw used. In the stceper sloges traciters with winchos
(mcchanical or hydrauwlic), skidders, forwarders eic., can be used.

68,734 of tue &rea within this slopc class (11,420 of the total
Tegian) has less than 254 or no surfacs covored by stones. Thus on this
regim porhaps no gpeciel “extractamn paths will be ne<ded for off-roed
or minor tiwber trdngpost. Wiwnin tnis acres 35,63, of th. slope class
(5.92% of the totel vegion; hes-suipact or sligatly cowpeet surface, Taous
Tails imeh region will be able to bear iisa inc load easily, 33.1. of aree
of thig alope class (5.5.0f the Total Tegion) has friable soil. Thers-
fore, taig regim way et j3laces need & Livtle compsctian of extraction
route ar DAy need orawl.rs or belts over the wheels to roduce per unit
area presaure of the vehicle,.

Nearly no extroctiom.path will bz nosded evea wam 25 to 504
of the surface (27.64% of tie slope'class or 4.59s of ths total regim)
i3 covered by.stones bul extroctian pAths will have to be orde wWaere
{3.64p arve of the slope cless o 0.8,, of the tewtal region) stones are
closer:” '

3.2 olopg glegs 36k to 45% - Tais is the .egion {55.,46% of tha total
region ) where sizple Donald's gravidy may be used for hill faces upto
1000 n length, fqr sinll dineasionod wood aad for downhill extractian.
Lnger dineasianed wpod for alortér distances of say upto 300 n
can be &.xc.i;actbd by !'High-lead yawrding! using & spac or & tree,
For longer distances, uphill exiraction end for larger dimensions
the newd will be for somo siuple 1ight to mediun sized ceble crenes.
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Bigh lead yarding in wnich the log is dragged mostly slong the
sirface, mgr not be possible where more than 50,. sw-face 1s covered by
stones (6 Op of the Lotal area of tha slope class.or 3.56, of the total
regim ), The balence tract (94..% of thegslope class or 55,8, of the
reg:_cn) can be extracted by hizh lead yﬂrdmg provided the leads are
ghort i.e. upto 200-300 m aaly.

3.3 Slope clags 103 o, 1735 - This is the slope regim (20.91% of the
total region, which would mostly be oxtracted out by some sort. of cable
cranes ualess the dinensions are small, #dules may be used with makiag
sone .rule peths. In the canventional logging where in-situ sewing is
still practiczd, this region may be extracted out by log chutes or
slides (dry o wet} clso, For wet slides, enough water saould be
aygilabl e,

For shor ter dimensions ag scentlings or arall-wocd ag fuelwood
or* pulpwood, gravity ropeways may clso be used with proper cares of not
aligning it fully acress the contoura,

3,4 slope clagy Mo than 173, in all 3.,02% a.ea .of the study
region falls in tiais zane. Exor &ctlm from thig regicn though can be
done, but it mey perh&ss be better if such slopes are normally not
extracted due tc environmental and pretectian reasons.
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BRI - 4

The deteiled terrain data which is of soms, permanent nature
ig given Jn Sectien &. It can be of use for plonning mecro-level
logging operations. A, wodsl of tais is shown in Secticn 3,

With some more local.data japuts, further enalysis can be
daone by the help of the various tables provided here. These tables
caa be used for roed plonaing (Sempet, 1967; Berry 1980; by egtimating

e local "Winding Factior® and the extent of various typss of exlsting
roads,

Tae detdils given hess can also be used for planning men. aad
machine inputg required at the time of actual execution of the project.
Detailed cost and other Inputs bay £lso be caleculated using the
' enst.mg cost distribution into various cost heads of the sub-operationa.
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