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BOLANIGAL/LOGAL SaMES_OF SPICIES

S.io,  Betenjea] Hame [ocal. name
1, Alnus nitida Kurich
2, Acer specaes Maples, Charium
3, "Abies pindrow ~Tosh
4. Betule utilis Bho jpatra.
5. Aesoulus indica Bankhor
6. Cedrus deodara Deodar
Te Juglans regia < Lkhrot
g. Pinus roxburghii Ghil, Chix-
9 Pinus excelsa. Kail
10.  Picea morinde Rai
11, Populus ciliata. Ghalan,
12, Prunus padus Padam, Dirdcherry
13, Quercus incana Ban (mk
14, uercus demicarpifolia “Kharsu:
15, "Quercus dilatsta Mohru
‘16._- Texus baccata " Thuner-
17, Ulus wallichiena, Himei

‘Abbreviations uged (Volume—I)

Cm Centimeter,
i teter |
Km tilometer
sz or 5q.Km. Square kilemeter,
> Cubic metér
P.H., FPeriodic block
D.5.,H.0.B, Diampeter breast height

) _, overbark,
0.8, Qverbark
B.H. Breast Height (1.37 meters

above base of the tres),

U.B, Under berk
:ha, Hectare
W.R.E. or w.r.e. Wood Round Equivalent
N.4, ' Not applicable
Misc, Miscellanecus
M.A. I, Mean Jdnnual Increment.
2 Parcent

Al I, iverage hnnual Increment.

e e s,
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P.REF:.CE

The Bimachal, Fradesh Forest Department wanted survey
of Kulu, Seraj and Kotgarh Forest Divisions by the Preinvestment
Survey of Forest Resources Organisation. The main objectives
were tO prepare an inventory of resources indicating the net
availability of raw-material for Pulp & Paper Mill which
interalia included inventory of rescurces, Cost and Accessibility
a2nd Market & Demand Studies. The area was named as
Hews-print Catchment.

This work was taken up during 1976 and most of the
tfield work was coupleted during the financial year 1976_77.
Cost & Lccessibility and Market & Demand Studies work, however,
continued uptc end of 1978. A part of the field data were
burnt in accidental fire in’ July, 1976 and, therefore, re-survey
was done during 1978 covering the affected area.

The survey has, by and large, revealed that the survey
area in rich in forest resources. The local demand of wood,
however, is very heavy and though at present akout 200,000 m
can be available for industrial purposes but this surplus is
likely to be reduced to only 506,000 m3 per year in a span of
20 years. Therefore, there is no possibility of setting up a
Pulp & Paper Mill basing on the forest rescurces of the survey
area. Only about 50,000 m3 per year can safely be made available
to Wood Based Industries. With the increase in population and
horticulture activities the demand feor wood will increase at a
very rapid pace in future. Therefore, serious efforts are called
for to augment the resources through afforestation. The
recommended yield from fir and spruce forests cannot be taken
ocut uniless a fool proof regencration technique is evolved for
fir and spruce forests. The problem of successfully regencsrating
fir and spruce forests in higher areas has eluded the department
so far.

The Preinvestment Survey of Forest Resources acknowledges
the hard work put in by members of the Northern Zone including
5/shri D.D.Mehta, R.D.Gupta, Parmatam Singh and V.P.Singh.

Director
Forest Burvey of India
Dehradun-248001
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SUMMARY

‘ The survey area comprises of Kulu, Seraj e Kotgarh Ferest Iivisions
cavering complete kulu Distriet and Rampur and lgimarsain Tehsils of Simla
istrict. The total geographical area is 6783 “%, kus.

Lo ] The terrain is mouwntainous with elevatians varying from 750 meters
to 6500 meters and slopes are genarally steep to precipitous. Depending
upon altitude, the climate-varies from sub-tropical to temperate, Snow

fall is quite common in the area and it remains for appresiable period
at altitudes above 2000 meters.

3. The track is guite rich in forssts resources. The culiivation
is not mich edvanced, but horticulture is developing very fast and the
survey areéa contributes substantially towards the totzl epple production
of the country, From camminication point of view the area is well
developed compared to similar hilly tracks, From industrial point of
view, the area is very backward sad there is'no industry worth naming
in the survey erea,

4, Most of the survey work was completed during 1975-76. 4 smll
area was, however, re-surveyed in Septenmber/October, 1978, as the data
was bumt in an accidental fire which engulfed the office In July, 1976.
The Specijal Studies perticularly the Comsumption Study and the Gost &
Accessibility. Study were done during 1976-77 & 1S77-78..

5, The mein objective of ths survey was to éstimate the totsl
growing stock within + 5% standard error and the growing stock of easch
division within + 104, In addition to.estimation of growing stock the
local consumption was also estimated in arder to find out the industrial
surplus likely to be available fram the survey area,

6. The total geographigéal area surveyed is 6780 km?out of which
the farest area ig 2445.53 km . but ‘thg exploitable tree forests

( below 60° slope} are only 1771.27 kn“,

7y The area of taese exploitable tree forests under GChir-Decdar,
Fir-3pruce, Conifer with broad:leaves and broad leaved forest types is
386,28, 594.,%4, 36R.668 and 4R7.99 =a. kms. respectively., The total forest
area ( as shown by green wash on 1:53,.0C mep sheets) of kulu, Kotgarh
and Seraj Divisions, however, is 961.81, €17.37 & 866,35 sq, kms. respec-
tively. :

8 The total stems per hectare varies from abeout 208 in ¥ulu .Division
to 309 in Sersj Division. The stens per hectere varics fram forest type

to forest type. It varies from 176 stems per hectare in Chir-Deodar

farest type to 359 stems per hectare in broad leaved forest type.

3. The total number of stews over artire {orest area are estimated

to be 58,19 millions out of which 47.42 millions are in the exploitable
forests,

a@reraty
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10, Though the number of gtems per hectare veries from division to
divigion but the volume per hestare is almost uniform. It variss from

275.5 m° per hectare in Kotgarh Divisich to 278,8 m> per hectare in Kulu
Divisian, .The volume per hectare, however, varies E.ppI‘ECl&bly' fro

one forest type to another i‘orest. type. It varies from 18%,3 mo per hectare
in Chir-Deodar forest type to 394.6 n® per hectare in Fir-Spruce’ forest
type.

i1, The total volume of the growlng stock gtanding over the entire
forest land of survey area is 53,889 million m® out of which the total
volume in expleitable forests is 49.958 million m®. The total groving,
stock of different species in the survey area is given in Table Wo,S- 1.

2ble Ng.3-1

Total Under Bark Volume (000 ms_} of &;;,]__Li_ta.ble angd Un-sxplaitable
Forests by Species,

P . % of total
o Exploitable Un-exploitable Total A
Species volumne volune Volume volume of

al}} spp.

Chir £63,012 285,702 948,714 1.6

ail 4688.607 1013 . 781 5702.588 946

Deodar 3577,195 10%8.328 4615.528 7.7

Total "8928.814 T2337.811 11266.625 18.9

Spruce 10915.995, 2106, 857 1% 022,850 21,7

Fir 15178, 499 2192.337 17370.835 29.0

Thuner 808,510 168.448 976. 758 1,

Total 26902, 802 %487, 642 31370, 424 52,3

Ben (Rk 1410.061 390,862 1790843 2.0

Moru Oek 876.340 180,767 1057.107 1.8

Kharsu Osk. . 5581.,306 1138.826 67204132 11.2

To tal 7868, 707 1710.475 560,182 16.0

Akhrot 544,280 148,104 692 .334 1.2

Acer spp. 1254,678 176,649 1431327 2ed

Horss Ghest Hub 1371.163 340,925 1712.088 2.8

Other B, Ls. 3007.331 743 870 2847,201 8.4

Total T6267.452 1415.548 T7683.000 12.8

Total of 211 .

Gonifers w-- 35831.616 6805.453 42637 .06% 71.2

Total of 211 . L

B, Ls. 14126, 159 3126.023 “17252.182 25,8

Grand Total 49957, 775 9931.476 59885 .251 100.0
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12, The consumption of. wood by local people was estimated by
conducting a low wntensity survey. The informtion dn exports, Umorts &
supplies to Government'Departmgnts,and concessionists requirement of
wood: for packing-cases industry etc. was collected from availabls
sources,, Th: total estimated demand of wond for different puiposes is
given in Table o, &2,

Table No, 32

Puture Demand of _toad- .
) Unit — 000 m” (W...E. )

< . - Yeer, e et e
D.Nofj Purpose 198081 1990-01 5000
1. House constructian, '€1.10C 74,800 $1.600
repairs & replacenent,
€. dgriculturel implements 2.500 3.000 3,700
3.  Fuel 149,200 132.800  283.500
4.  racking cases 93,500 126,000 151,000
5, Exports 59.000 59.000 5%,000
8.,  Supplies to other Depart- 7.800 7.800 7.8C0
ment s,
Totel ) 372.900  45%.200  5256.800
13. The growth rate of conifer was studied wivy the help of Pressler

borer, /Depending upcn the growth rate, conditian of the crop, vrotatziun
étc,, the net annual yield was estimated vhicn is given in Table Mo, S5-3.

Table Vo, 53

Exgﬁgﬁgi_ﬂgi_ligli_lQQQ,@él.gi_@;iigzeai_nzgup_9£_522912§L
.Spp_/Ch"ouij af . _Expecied viald in 000 m5 frqm .
Specaes., Chir- ~ Fip- Gonifers Broad- Total
Dsodar Spruce with B.L. Leaved fielda
type. type.  Type. Type. 000 m™.
1. Chir & Deodar 50.7C8 14,954 6.967 2.688 754217
2, Fir-Spruce & 5.126 250,855 75,194 19.584 348.799
Thuner.
3. &khrot, Acer spp. 2.245 10.080  17.810 | 5.382 _ 36,517
& Horse Chest Hut.
4., Oaks & Misc.B.L. T .325 15,622  33.960 70.584 127,762

Total 65.405 291,551 151,931 99,508 508,395
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14, The average logging costs for different logging operations
‘wers worked out by coilecting iuformation from Jarpe number of felling
coupes il the area, Depenukng upon the location of the forest aress
with respect to roads, ¥allas and rivers etc,, the average loggung cost
for delivery of the raw material at Sunder Negar mill site ves worked
out. 'The ayerage delivery ‘cost (exclucjnw Toyalty, warks out to

lse210 per m.

15, Taking into account consumotion patierns, per capita consumotion
expécted yield etc., the net surplus wood likely ©o be availeble for
industriat purposss during different periods has been worked out. .
Although presently, the enrual surplus is agproxinately <,15,000 m’

buv over_a span of 20 ysars, this surplus is likely %o fall to about
50,000 mo otly.

r

18. Considering annual availebility of wood after about 20 vears
pcriod, it is not possible to establish Pulp & Paper Mill, Howover,
thse stleil:Lty of setting up a Mill for manufacturin.g high quality
writing peper or a fibre board mill of sgbout 50,000 m annual inteke
capacity may be explored.
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‘CHAPTER- I

.-

THE BACKGROUND

1.1 Name of the area

The survey area ccvers Kul}u, Seraj & Kotgarh Forest
Divisions of Himachal, Pradesh., Kulu & Seraj Divisions covexr complete
Kulu District, while KOtgarh:Di?ision covers; only Rampur and
Kumarsain Tehsils of S5imla Distriect.

1.2 Location
The sugvey'areaois situated -between 31030' North
latitudes and 76745' & 780" East longitudeg and is covered by
following Map sheets: "
(i) Quarter inch sheets- 52/D, 52/H, 53/A & S3/E.
{(ii)} 1:50,000 scale map sheets-

.52 D/16

.52 H/3,4,7,8,12,16

53 A/13 _

53 E/1,2,5,6,7,§,9,10,11,12,13,14,15

1.3 Locality factors

The climate of the area is typical of temperate zone at
altitudes above 1000 metres and of sub-tropical z20ne at lower eleva-
tions. Autumn is generally very cold and months of May & June are’
guite hot at %Ower_elevations. Ih summer, maximum temperature
rises upto 40°C in the month of June at lower altitudes. At many
places the minimum temperature falls below freegong point in
winters. '

The average annual rainfall varies from place to place.
The low elevation areas such as Rampur and Kotgarh etc. receive low
rainfall compared to higher elevation areas such as Manali,Khedrala
etc. The average annual rainfall varies from 9Q0 jm toc 1700 mm.
Most of the rainfall occurs between July to September. April, May
and October-November are generally dry months. Snowfall generally
occurs on altitudes.above 1600 metres, but at times may go down to
800 metres. The snow seldom remains for any appreqgiable pericd f
below 2000 metres'gltituﬁe. )

1.4 Physical featnres

The terrain -ds mountainous with elevations varying from
about 750 metres to 65CC metres. Slopes are generally steep to
precipiteous. Moderate or gently sloping lands cever a very small
vortion of the area ana these are mostly under cultivation parti-
wularly upto 2000 metras. ‘Forests are found mostly on steep slopes
and higher altitudes. Most of the survey area falls in Catchments
of Sutle} and Beas rivers. A small portion of Kotgarh Division,
however, falls 'in Yamuna Gatchment. .
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1.5 Geology, Rock & Soil

The tract lies in the inner Western Himalayan ranges end
consists of metamorphic rocks comprising miceceous schists, chloritic
schists wath gneiss, granites, phyllites slates and quartzites. The
geological formations are camparatively of Fi<<utorigin. The underlying
rocks mostly belong to the following geological formations,

(i) Kulu Formation: The main rocks are schists and shales
with bands of gneisses, quartzites =nd at places grey and
cream cocloured lime stone. This formatian covers by far
the major portion of the Kulu District.

(i1) Menikeran formation: The npain rocks are granites, gneisses,
schists, shales and masgive bands of quartzites, This
formation 1s met within Parvati, Garsa, Sainj and Tirthan
valleys,

(iii)} Lorii formetion: Tho main rocks arte pink and green lime
stones, pink, whitc and grey quertzites and green & groy
shales,

(iv) Jutog serieg: The hmain rocks comprisoe schists and gneiss of
prophyritic nature end ere commonly met with near Fampur,

(v} dempur series: This series is characterised by the presence
of big prophyritic orystals of felspar and is mostly met
with towerds south of Ramur,

Soil of the tract is generally clay_loam rich in organic matter
with varying depth over the groatcr part except in exposed and bare
areas, perticularly near villages where it is poor with low organic
content, Usually deep and frisble clay-loam soil‘with thick layer of
humus is found on Northern aspects. The soil is shellow, poor zZnd sandy
loam in lower portims as well as on Southern ¢xposed slopes. Varying
quantities of gravel are also present on the surface which have marked
influence on the soil fertility,

1.8 watural fesources

The area is rich in natural resources, particulerly the forests
most of which have not been fully exploited due to poor comminiceticns,
The net work of rivers provides irrigation and feeds power projects down
below. The rivers also play an importent role 1n transportation of timber
to cutside markets, Though intensive cultivation is prectised at lower
elevations and on camparatively gentle slopes, it is not much advanced,
The horticulwure, however, igs developing very fast end the survey area
makes & substantial contribution towards the total apple productian of
the country,

1.7 -Tho_pecgple_and their socin-gconomic ceaditiong

The tract is mountainous, mostly forested ‘and far away [rom the
developed towns. The population is quite sparse and scattered. The rural
people are living far awey from motor roads, This has resulied in isolation
of local population from modern developments and continuance of the age old
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methods of living. The main occupation of the people ig agriculture,
Bxcept for small areas around Kovgarh:and Kulu, the farming methods

ere primjtive. Use of modern implements, high yielding seeds, fertilizers
and imsecticides ete. is very -rare and ylelds from agricultural lands

are very poor. The irrigation facilities are poor end the agriculture

is mostly dependent on rein water, The area is, however, dquite rich in
fruit production and horticulfure iz wmaking rapid progress. Catile
rearing mainly for wool end slso for mest, milk and use in agriculture

is also Quite comuon.

1.8 Infrastructure

There wvere very few rosds in ths grea i1l last decade, Tz road
development, howWaver, lnf- been quite fast after formation of the State
of Himachal Pradesh in 1966. Exteision of fruit cultivation has also
contiributed a lot towards road construction and from the point of view
of truckable roads the area is well placed when compared with similar
i1l tracts in othsr States. The rail communication is completely absent,
The river transport, nowever, plays a significant role in transpoit ol
timber to places lower down. Some of the important roads in the area
and therr lengths are given belowi-

(i) Aut to fohtang Puss (via Kulu, Manali) - 142 kms
(1i) EKulu to Vaahist -~ 40 kas
(1ii) E.':hun"tar Ao manikaran - 4 kus
(iv)- larji to Sainj - 12 lms
(v) Aut to Harpur (via Banjar) - 61 kus
(vi) Banjar to Luheri (via Khanag, Aniy - 39 lms
(vii) Dhachhen (en survey Toundary in aou‘th—-West) - 108 kms
to survey boundary (in south-east) ‘vaa
Nerkanda, lampur,
(vidi) HNogli to Bahli -~ 20 Ius
(ix) Herkanda to Kotgara ~ 15 kms
(x} Rempur to Batoli - 10 kms
(xi) WNarkenda to Thanednar -~ 18 kns
Total. TT489 lms

1.9 Existing indupgtrics

There are hardly any industries in the area except siw mills.
sewing of timber 13 mostly done-for fruid packing cages. Thore as &
Governuncnt Saw ill at Shamahi ".-fhlch mostly mapufactures furniture and
alsc prepares bobbin & shuttle blucks meant -far export Lo out side markets.
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1.10. Objectives of the survey

Thg Forest Departient of Himachal Pradesh wanted the Preinvest-
ment Survey Crganlsetion to fulfil the following objectives:-

(i) to estamate tho total growing stock within + 5% standerd
error for the whole =urvdy arce,

{ii) to estimat.e the tobel graving .stock within + 10% standard
"orror fore8ch Forest Divisiar geparately.

(111) to estimets ‘the growing: etock within £ 10% stcmdara exrror

for PB-I arens of Regular Working Circles and Fif Working
Circles camliined.

(iv) to meke a recasonably acceptédble estimate of growing stock
separately for -

() reservad, protected {Ist end 2nd class) and 3rd claas
forests and

(p) P.B. others of rcgular and fir working circles cambined,

(v) to make & qualitative estimate of occurrence of madicinal
plents and grasses,

In order to fulfil the above objectives it was docided that
Himachal pradesi Forest Department will supply the necessary basc maps
demarcating the forest arva into P.B.I, P.B, others, Reserved Forcsts,
Protccted Forests, 3xd GCless Forests etc. However, the Foregt Department
could not supply the maps showing legal clﬂss:.flcat.icn of forests and
hence objective {iv){a) could not be fulfilled, It was also observed
that with dow intensity sawmpling which is adequate for timber estimateas
cannot serve thd purpose of estimating the nedieinal plants and grasses
and, therefore, objective (v) could also not be fulfilled.

In order to estimate tho econamic availability of raw-matcerial
for industries loeel demand otc. has also to be takon into accomnt end
therefore, final objectives were as uwnder:-

{i} to estimate the total growing stock of the entire survcy
area within + 5% standard crror.

(ii) to estimate the total growing stock of cach forest division
within + 10% stondsrd crror.

{4ii) to ecstimaté ihe total growing stock of cach forest type of
the ‘survey arce within r 10% standard error.

(i) to estimots within reasonable limit the total growing stock of -

{a) "2.B,1" arcas of .tgulor, Chir snd Fir Working Circlés
cambined.

(b) “"P.B.others" ateas of Acguler, Chir and Fir Working
Circlos conmbinld,
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(v} +to makec a reasonable estimate, of the presont and future
denand of wobd Tor housd canstruction & repairs, agricultural
implements, fuel znd pacling cascs cte.

{(vi) 1o estimate tiie availability E)f" wood. far industrial purposes.

(vii) to determine broadly the cost of rav material (exc]_ud:ng
royalty) dolivered- at tentatlve millesite,

In order to achieve above objectives a low intensity sampling
wag done. The details of methodology for i‘lcld :mventory including
con simption studies, cost &- ‘accessibility tuc‘ucu, data processing etc
aré given in Volums II of this report.
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2ol Borcgt Ivpes

The farests of the survoy aros are mostly Himalayen Moist
Temporate type, chiefly conifers, Theso forasts are verpy similar
Vo those In owwr parts of the Horth Temperets Zone in Buropeo and
Americe. Pure crops both of Conifers and ORks fie moro commen thaa
mixed crops. From manegement point of viow tiec forzsts have been |
classifiad into following four forest times:-

(i) Chir-Deodar Typg - Where Chir, Kail end Doodar oithsy
individuslly or collcctively constituts 80% ar mor: of
the erop.

(ii) Fir.Soruce Iyne - Whore Fir, Spruce & Thuncr, oither
individually or collectively constitute 804 or rore
of tho erog.

(iii) Gonifers witl Broad oaves Typz - Where all the conifars.
-taken together constitute 504 ar more of the CIop.

(iv) DBroad leayed Type - Whire all the broad leaved s eC1is
including (eks constituto 50% or moiw of th2 eciop.

2.2 drea.
2.2.1 Arca under _dii'f_g;:g::g_j;_ vegatetion/land use_clasaes:

The total geogeaphical area surveysi is 6,780 kmz out of wirica tis
forests ary 2445.53 kn®, The hreak up of thc total ares ince diftercnt
vogetation/land usc classes is given bezlow in Table No,1I-1. ¥Fo= definse
“tims of vegetation/land use classes, Volume IT of the Acport mzy be
referred to.

Tabls Mo, ¥I-1
Lirga by Yand Uso/Vepctetion Classes
Vogetation/ e (L By o 7
Land Uss Claas draa (ba”) % of total arem
1. Forest
o) Tree Forcst 2160,.87 z21.87
b) Degraded Forcst 1.84 C.03
¢} Serub forest 170.27 2.51
d) Grassy bleanks 102,38 1.51
e) Others 10.19 0,15
Total forest 2445.53 33,07
2, dn-Forost 433447 83,93
Grend Total 6760.00 100.00
AN
-~ U






The tres forest area has bee divided into four forcst types,
It hes further beun divided intc following exploitable classcsi-

(i) Explodibable forests — includes all th: itree forcst arcas
“  situated en hill slopas upto 60° slope.,

(ii) Up-explojtable foreghs - inciudes 211 the trec forast
areds situatced on hill slopes abaove 609 slepe,

The brealk up of tree forest orca into exploitable and
un-cxploitable forests and also into different forest types is given
in Table Neo.I1I-2,

Table yio, I1-2

Distribution of .Tree Forcst drea by Foregt Types.

- Bplo i'ta;?:;_e- Un~oxploitables Total drea % of total

Forcst Types dren (I arca (kmnc) L forest area
1. Ghir-Deodam 266, 25 6Q.76 447,04 20.7

R. Fir-Spruce 594,34 169.40 763,74 5543

3. Gonifers with 352.66 50.88 413,54 19,1

Brond Leaves

4. Oeks & other 427.89 H08.56 5%6,55 24,9

‘ Broed lesves )

T Tiotar T 177127 283, 60, 2160.67 10,0

€e2.3  -Aroa ynder difforent age clagses

Depending upen the avorage diameber of the predominent specics/
Erowp of speciss of the forest type, the exploitatle tree-forest ares
has becn divided into three age groups as givon beglowi-

(1) Chir-Deodar, Fir-Spruce & Canifoers with Broad-leayed
Foregt Types:

(a) Young - average D.B.H.0.B, lcss than 40 om.
(b) Middls aged-  Average D.B.H.0.B. 40 to less than 60 cm.
dic ag C ag

(e )" Mature -~ Average D,B.H,0.B. 60 cm and above,
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(ii) Broed Leayed Foregh, Ivoe:
(a) Young - Average D.BLVH,0.8. less than 20 cm.
(k) Middle egea - average D.5,d4.0.0, 20 to less then 20 ch.
(¢} Mature - Average D.dLH.0WB, 40 o and above.

The~dasiribution of exploibeble trce forszt arca in the differtnt
age groups is givan below:

Tablec o, T1=3

Zxpleitable Trec Forest Aroa. (k_:_nfl_l_)y___.ggc Classcs

[ . . wal arc
Area (m" ) in dofferent gt clagss Total arca
AAled SAR ) dD trervnl ApC Qlseg2ed. 2

¥oreat Type Young Middle-agwd Hature b
1. Ghir-Deodayr 140,84 175,67 T1.77 3B5.85
2, Fir-Sprucs 55,38 234.61 I05.41 594.34
3. Conifers with 27,82 142,08 192,76 362 .65
Broad leaves
4. ks and cthar 35,53 537 .50 54,96 427 .92
Broad Leaves
Tatal, 260,51 RE87.B8 GRZ, a0 1791.27

2.2.4  Ayed upder differcnt workine ciyelos snd periodic blocks

. The broak up of total forest arca into working cirelus and poricdic
blocks, as compiled from the working plans of Kulu, Kotgarh & Ssraj Forsest
Divyisions, is given below in Teble No.Il-4.

Table No.IX=4

2 )
Teorest dvea {lom ) by Norking Giircles and Pepiodic Blocks

5.No. Name of tho Working Circls _,__,Fjg_mg__gf____t_h;_?_,_ﬁs f S Total
. PB 1 PB Others N
1. cecgular VWorking Circleo 55.88 240,78  296.80
£, TPir loiking Circle 117,45 293,80 441,85
3. Ghir Wworking Girclc T.10G 23 .52 B0.62
4, Selectian VWorking Oircle - - 251,93
5.'- FPlagtatiaqn Working Circle - - 38.32
6, Aampur Fucl Working Cirels - - 3,40
7. Protectim Working Circle - - 4758.7R

e 4 e ke

Total 210,45 558410 5385, 90

. — e B i - e A - ———
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It may be noted that the term 'forest arca! used in this para
and para R.2.1 have different meanings. The torm orest areal used
in this pera includes all the forest arcas under the centrol of Forest
Department whether there is any forest ‘cover or not. Hore all) ths
blenks & alpine pastures have becn inciuded in forast area, rorzgh arca
mentianed in para R.2.1, howevecr, includes the areas having foiest cover
irrespuctive of ounership, but excludes the tlanks, alpine pasturcs ete.
The total forest arca (shows by groen wash on 1:50,000 sheet) of Kaly,
Kotgarh end Seraj divisions, however, is 961,81 laf , B17.37 Ikmz and
866,55 km~. regpectively- and growing stock figurcs for different gdivizions
are based a these arca figures. )

2.3 Numbzr of stemg
2.3.1 Steps/ha, in different divisions

The stoms per ha. of important. spp. heve beeh uorked ouls
scparatiely for each Forest Divisian end same are given in Table Wo. II-5.

Table Ho, -II-5

Stemg per ha, of izportant. species in d . fforent divisians

—— - ———

Name of Foresi Division

Species T Kulu T T sera; T kotgsrn
Chir 2,764 6.578 8,07C
k=il 10.810 21,8920 29 4300
Deodar 12,729 R0 .435 11, 038
Spruce 18,601 £2.100 21.169
Fir 38,646 36075 42.977
Thuner 4,028 23.511 25.844
Ban ek 7.204 21.875 14.176
Moru Omk 7,750 7.038 11,218
khersu rk 11,509 70.935 68 .085
Ehe jpatre 7.611 1.152 0.155
Fopler 1,848 1.018 0.000
Walnut 3.971 0.705 1.050
¥aples 5.541 94340 11,261
Horse Chest fut 3.807 2.561 2.371
Bard Gherry i.468 5.720 2.498
Utis .R.1586 Q.0C0 2.810

lest of Sppe. 37.054 52.575 56.231

To tal J 207 695 300.406 5084751

i — ———— -
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Tha dianeier class—wige distribution of stems/ha. of mpoft.ant
gpecies is given separaiely for each division in Tables 1, 2 & 3 of
Appendix. The stems/ha. in different periodic blocks of ﬂegula” Fir &
Chir Working Gircles carrbmc:d are 2lss given dn Teble Hos. 29 to 34 of
Appendix.

2.3.2 Stems/ha_jn different foresh tvnes

e pPR/L A=

The stems/ha, of important specizs in different Fforest types of
cxploitably tree forests have also bemn estimated and ace given in
s
Tabla o, II-6.

Table No, T1-6

- ( 1 W
Stems/ha, by gpecies aad feorest itypes

Species IG}i'iir—— F_:L"— . .Gn-)nfli‘f:r s ,_Broad
ecdar Sparuce -with B,Ls. Leavasp
Ghir 20,205 - 0.210 0.151
ail 40,139 20, 146 10.894 RaTS7
Deodar 59,355 - 4,485 4,347 2.431
Spruc e a.321 43.526 25,138 €.,085
Tir 0,164 33 .658 44,431 17,66
Thuner ReB331 RO, 214 i0.494 14,953
Ban Gek 5,199 0.178 2%, 208 23.82
Fioru Gak 2.669 2.5035 14,712 17..903
Kharsu Oak 1. 954 10,937 55 w384 176,242
Bho jpatra - 4,501, 3.214 6.293
Pcolar - . 1,974 2,850
Walnut "R.83%6 1.490 4,616 0.155
raples 1,533 8.241 11.839 14,796
Horse'Chest Nut 0414 1.317 104593 1.235
Bird Cherry 0.162 2.488 5.139 6.203
Hingi™ 3.518 2.072 0.964 0.090
dest of sppe 31,768 25,097 71.629 63 .801
T Itz 176,374 258.693 302,777 | 559,464

——— ———

‘The diameter dlass-wise disiribuiion of stenc/ha, of impoitant
species in different forest types ig g,lven in Table Hos.21 to 25 in
A.ppendlx
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2.3.5  Iptal stems in dufferent divigions

Tae total number of stems of imposiant species have Been
estimated separately for three divisions and same are -given in
Table No.Il-7.

Tabls fip.II-7

= ——

Toval stemg (1QU0') of imorftant species in differept div,sions

Species ~ - ﬂﬁmes;faﬁﬁg_giziiifgggg___ Eiﬁiﬁ
Chir 254,571 491,301 456,263 1182.155
Kail 917.325  1834,777  1656,684 4208,786
Deodar 1080.269  1699.534 624,252 3504.055
Spruce 1578.579  1650,351  1197.051 4425.961
Far 3296.,573 2731,301 2429, 082 B457.856
Thuner 341,946  1755.749  1461,R94 3558.089
Ban- Jal . 611,385  1633,654 801,581 3046.620
loru Oak 657, 576 525,519 634,517 1817,412
Kharsu Cak, 35Q2,837  5297.179  3877,958 12697.974
Bhojpatra 645.934 ,86,082 8.778 740.764
Poplars 156,815 75,093 - 232,808
walnut 536,900 _5R.€34 59.541 448,875
kaples 470,204 697,527 635,631 1804.382
Horse Chest Mut 323,058 191,206 134,017 648,321
Bird Cherry 124,392 427.184 141,127 692,703
Utis 182,912 - 158,917 341.629
ftest of spp. 514%,548  3956.113  3179,409 10280, 070
Total 17625.884 23106.074  17457.602 58189, 560

The. diameter class-wise distribution of important speciés

separetely for each division is given in Table Nos, 7, 8 & 9 in ippendix.

2.3.4  Totay stemg ap different Forest Tvpos

The total nunber of stems of importént species in different
forest types of e:cplo:l.table tree forests have also been estimated and
are given in Table No.,I1I-8
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Teble o, 11-8

Total stems (000) by _spszcies end foregl types of explgitable

Tiee Foregh

.-Foresﬁ‘Typas

—_— . cm-

?pecies . Gnir- ir— Canifers -Broad Total
Deodar Spruce with B, Ls. leaves

Chir 780 5669 - 7.630 6.427 794.528
Kail 1550,595 1197.314. 395,074 119,628  B3262.611
Deoder 2292,702  265.339 157.650  104.049 2819,7<0
Spruce 165,890 586,063 - 839.112  203.573  3852,538
Fir 6.347 4972.112 -1611,322 756,117 7545, 898
Thuner 90,014 1736.27¢ 380.635 640,063 2846,986
Ban Ogk- 200,806  10.591-1059,31¢ 1019,584  2290.295
HMoru Cak 103,299  148.745- 533.493 768,221  1551,758
Kharsu Osk 75,471 653.510 2008.673 7623.700 1036€.554
Bho jpatra - 255.663 116.546  265.343 6414552
Poplars - - 71.593 122,406 193,999
welnub 102.560 88.56% 167,418 6.706 3724247
Maples 51.743  489.830 420,002 633,198 1603.771
Horse Chest Nut 16.014  78.333 384.155  52.857 531.359
Bird Cherry 6.255 147,835 188.341 265.413 605, 844,
Himei 135.9290  123.125 34.976 3.857 297.887
test of sppe. 1227.116 1491,.60%3 2597.€79 2730.667 8047 . 065

Total 6815,210 14245.800 10980613 15384,807  47424.430

 'Thé -diemeter class-wise distribution of total stems of importaent
specigs.in different forest types is gaven in Table Nos, 13 %o 18 im

Appendix,

.35,

Total nunbgr of giems o the Catchment

‘ The total nuiber of gteiis over the entire treo forest land are
58.190 million out of which 47.424 miliion stems are in exploitable

foresats,

The total stems of important species by diemeter classes in
the exploitable tree foresis are given in Table No.II-¢ (i,e. on next page).
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244 Volume Tables

No fellings were done for the purpose of preparing local:

volume equations/tables. THe dample trée date of-the survey area

were compared with the daeta of other surveys conducted by Preinvestment
Suwrvey of Foresl Hesources in similar areas. (h comparison it was

seen thatl the sample iree data are comparable tothe sample tree data
of Chenab Valley. *Therefore, the general volume efuations developed
for Chenab valley were adopted. The local volue tables of different
species finally adopted are given in Table Ho.J1-10 (i.e, on naxt page).
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2ad Yolume of the Growins Stock. .
2.5.1 Volumg per ha ;]Q different diviziongs

Volume/ha of important specios in forests of different divialons
is given below in Teble No.II-11,

Table NoIl-11,

Volume/ha, ‘fmi}_of important spp, by divisions

Nape_of the D1v1=:1on

Species Kulu Sere.j Kotgarnh
Chir 2.296 5.127 6.561
hail 24,295 21,508 Z5.981
Depdar 20,379 RY.411 12,196
Spruce eefaaz 52,694 57.207
Fic 79.069 824933 79« 007
Thuner 1,996 6.110 6203
Ban Cek 5,716 6140 12.359
Moru Qak 5.968 %, 628 14947
Kharsu Oak 24,008 41,330 28,093
Walnut 5.076 1.399 2.780
Maple 7 .69 2,562 8,080
Horse Chest-Nut 12.519 4,939 4,966
Rest of specics 21,047 14 .615 17.148
Total —" T T273.813 276,496 R75.528

4

The diameter cless—wise distribubtion of volmne/ha of Lmpoz Thant
species in d.fferent divisions is given in Table Mos. 4, 5 & 6 of Appendix,
The volume/ha. in P.o.I &nd P.B. others of :deguler, Chir & Fir Working
Gircles combined, is given separately for each divisicn in Table No.35 to 40
of Appendix.

R.5wR  Volume/hs, in different Forcst tvpes

Volume/he. of. importent specics in different Forest Types of
exploitable tree fmea‘ts has buen estimated for the entire catchrlent and
same is given in Table No. II.12.
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- I'2ole No, II-12,
} 3
Volune (U,B,) per ba (n”) of inportant som. by Forest Typeg

" 'Sl.No. Species

Volume/ha, (o3 ) in

Ghir-Dendar Fir-Spruce Conifer

Broad

Forest type Forest Type with B.L. Leaves

A0,

11;

12. .

13.

Chir

‘Kajl

Decdar

Totel of Chir,
Kail & Deudar.
Spruce

Fir

Thuner

Total of Spruece.

Fir & Thunecr,
Ban Calg

boru _Cale
kharsu Gak
Total of Oaks
Althrot

Acer spp, .
Horse GheS‘i;_ hut

Other B.Lsg, sppe

Total of B.is,

Total of all species

type fore st
. — trne,
18,443 - 0.375  0i334
(9.0 (0.1) (0ig)
60,711 24,334 16.878 14962
(33.1) (642) (6.3) (2:5)
754350 6.824 44481 2,299
JESTY (L.7) {1,5) (1.1)
152 ;507 31.158 23,732 7.597
(8%.2) (7.9) (7.9) {(3.8)
7.773 130.022 65.867 11.667
(£e3) {32.9) (22.,0) {5.8)
1,165 188.010 83,362 21.871
{0.6) (47 .6) (27.9) (10.9)
0.621 7.969 3.390 44386
{0,233 (2,0} (1.1)_  _(2,2)
94559 526,001 152.619 37.924
(5,2) (82.5) (51,0)  (18.9)
3,512 0.439 14,067 17.218
( 1.8) {0.1) (4.7) (8.6)
1.023 2.310 11.249 6807
(0.6) (0e6) (3.8) (3.4)
1.122 9,034 28.022 93,103
(0.6) (28)  (8.4)  (46.1)
5.457 11,783 53.338 117.128
(p.0) (3.0) (17.9)  (58.2)
2.40L 2.634 7 a429 0.598
{1.3) (0.7) (2.5} (0.3)
0,938 7.085 12.058 8.417
(0.5) (1.8) (4.0} (4.2)
1.699 4.981 Z5.225  3.910
(0.9) {1.3) {7.8) (e,0)
10.70% 10,958 26.6.6 24,918
(5293 (2.8) (8.9)_ _(12.2)
15.741 25,656 69.35%  57.84%
(8.6) (8.6) (23.2)  {(18.9)
185 .264 394.598 299,044 200,492
(100.0) (100.0) (100.0)

(100.0)
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The diameter class—wise distributianrof volums/ha of imporiant
spe€cies in dlffierent foregt™types of exploitabls tPee foresis is given in
Tables 25 to 28 .0f Appendix. A
2.5.3 Total Volume of Cgowing Stock in different Divisions:

The species-vise total voluhe in forests of different divisions
is given in Table o, I1-13. !

Table do,11-13

Totzl Volume U.B, {in DCO m3) by Species & Diyaisiong .

. Name he Divisic
Species me of the Division

- _ Total
Kulu Sera} Kotgarh

Chir 194,819 382,952 370.963 948,714
kail 2061.847 1506, 103 20%4,438 5702,388
Deodar 1729 .536 2156,340 689, 647 4615, 523
Spruce 5845,692 3942 ,603 3234,555 13022.850
Fir 6710,206 619,353 4467,277 17370,836
Thuner 169.685 456,506 350, 767 976, 758
Ban ak 485,127 808.008 698.808 1791, 943
Mord Bk 506.480 270,951 279,676 1057.107
Lharsu (ek. 2045,071 3086.594 1588.467 8720,132
Walnut 430,759 104,497 157,128 692,381
Meple 633,847 340,610 456,870 1431.327
Horse Ghest tut 1082.461, 368.872 2804755 1712,088
Hest of spp. 178G, 170 10914445 969.586 Z847,201

Total . 83661,700 20646.614  155678,057 59869, 251

——— - -

The diameter ¢lass-vwige distribution of total volume of important
species in the forests of different Forest Divsions is given in Table No.
10, 11 & 12 of Appendix, Tae total volume of importent species in PB I and
FB Ulhers of fegular, Cnir & Fir Working Ciicles combined is given ssparately
for each division in Tables Nos, 41 to 46 of Appendix,

2.5.4 Total Vojumg of Growing Stock of impertant_species in
Different Forest lypeg:

The total volume of growing stock of important species in diffesrent
foregt types of exploitable tree forests of entire catchment has been
e stimated and the samne is given in Tehle No.II-14.



‘Table Mo, IJ-14
_ | Rt \
Total Volume U.B._ (jn 000 @ ) by Species & Forest Types in Exploitable

- Ireg Forest

——

Species . forest Iypes . — Total
Chir-Deodar Fir-Spruce Gonifers Eroad
. with B.Ls. leaveg.

Chir 635,116 - 15,589 14,307 663,012
kail 2345,237 1246, 255 854,639 212,476 4638 ,6807
Deodar 2910.615 205,678 162,495 98,407 3577,185
Spruce 3004267 7727, 647 23B83,785 399,224  10915,995
Fir 44.906 11174,151 3025 .250 935,092  15178,499
Trmner 23,989 473,661 122,948 187.712 808,310
Ban (ak 127.90¢ 26,002 §10.178 736,882 1401,061
loru Oek 39,585 137,369 407,996 291.390 876,340
" Kharsy Gak 43,311 556,940 1016, 262 3984, 793 5581 ,306
Walnut 92,710 156,591 269.405 25,574 £44.280
Maple 3C.R73 421,059 457,122 360,224  1254,678
Horse Chesgt Nut 65,631 205,941 842.257 167,334 1371, 163
iest of spp. 413,442 651,088 966,315 1066,486 3097,331
Totel - 7079, 081 'Gha52:472  10845.251  8580.971  49957.775

_ _ The. diameter clags-wise distribution of totel volume of
important species in different Forest Lvpes of exploitabls tree forests
is given in Table Ho.lT7 to 20 of Appandix.

2.5.5 otal_Volune of Growlaw Stock.of atise Sebohment

Thz total volume of theé growing stock of stending over theé
eéniire forest land of swrver 8res is 59.838 million m°. OF this the
exploitable for=z (i.e. forest on slopeg below 60°) cantribute

49,958 million n, The total volume under bark (including brench wood
in case of broad leaves only) of impo.tant specics is given below:-
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Table Wo.II-15

“Iotal Under Peyk Volums (00Q m°}_of Exploitable aud Un-explojteble

forestn by Specieg

Une:ré;lo itable

% of total

Species &}?rigiglibla volume 'Vil(]).f;l]e- voelume of
.all species
Chir 663,012 285,702 948,714 1,6
Kail 4688.607 1015 761 570,368 3,6
Deodar 5577.195 10%8,328 4615.528 7.7
Totel T 55%8.814 2357.811 11266.625 "18.9
Spruce 10815, 993 2106, 857 13022, 850 21,7
Fir 15178, 499 2192.5357 ' 17370.656 29.0
Thuner 808,310 168.448 976,758 1.6
Total 26902,802 "2467.642 ‘31570, 244 52.3
San Bk 1401,061 390,882 1780.843 5.0
Moru Cak 876,540 180,767 1057, 107 1.8
Kharsu Cak 5581.306 1138.826 6720.152 11,2
Total 77358, 707 1710, 475 T9569,162 "16.0
Akhrot 544.28C 148,104 892.584 1.2,
Acer spp. 1254 .678 176.649 143 1,527 2.4
Horse Ghest Nut 1571.163 540,925 1712.088 R,8
Jther B.Ls. 5097551, 749 .870 3647 . 201 6.4
Total _é'éé?— ZEE _1;3.5_:5_15 _FEE-EIE TK-J_O _J:é-.g-
Total of all
Gonifers 35851, 616 6805, 453 12637, 069 1.2
Total of all B,Ls. 14126.159 2126, 023 17252,182 28.8
Grand Total 49957.775 90EL.4T6 59389 . 251 1000

QD6

Exploiteble Tree Foregts

Diemeter Class-wige distribution of total volume of

The diameter class-wise distribution of total volume of important
Species 1n exploitable tree forests of the entire catehment is given in

Table Mo,1J~16,
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Li siribution of “Total Volume by Fors st_Tvpegn and Maturity Classes

The growing stock has been divided into following matirity

classes ;- -

(i) Immature

(ii) dature

'D.B.H.0.B. below 60 cm for camifers and
below 4Q c¢n for broad leaved speciese
»

D.6.H.0.B, 80 cn and sbove for conifers
acd 40 om and above for Lroad leaved gpecies.

The distribution of ‘to®al volume of exploitable tree forests by
forest types and maturity claswes is given in.Table No.II-17. "'

»18gle No, I11-17

Tota) Volume of fxploitable Tree Foresis by Fore st_Typés

Species/ | * Volume -in 000 m, ]
Group of spp. Chir=Deodar Fir-dprace Conifers with Broad ‘Total
Forest Type Type Broad Leaved Leaved

— : type_

1. ¢hir, Kejl & Degdar s g
1. Immature 53815.716 1074 .363% 455.927 R26.442  5572,448
2. Mature 2075.852 777 .570 404,796 98,748  3356,3686
3. Total 5890, 968 1851,933 860,725 325,190  8923.814

2. Eir, Sprace & Thuner - . - .

1. Immature ' 112,217 6904, 848 1752,878 860,130  9630.071
2. Mature 72,035  12470.613 3782.115 762.968 17272,721
3. Total 369,252  19375.459 5534 .,993 1625,098 2690z, 802

5. orse {hest N Acer & A\;arot . :

1. Immature 66. 214 °  "164,9%8 . 214.188 . 158,353 604,393
2. Mature 127,700 708,653 1334596 304,779  2565,728
3. Total 194,614 873 .591; 1548,784 555.132  3170.121

4. Qkg & Misc, Broad Leaveg _

1. Immature 3375.678 +  .571.149 . 1174.931 2679,184  4758,942
2, Mature 290.569 7804340 1725.820° 3400,367  6197.096
3. Total 6r11,247 1351.489 2900.751 6079,551 10956,038
Tota]

1, Immoture 42,28,525  -B715.806 3597.924 5924.109 20565.854
2, Mature 2.150.556  14737,176 7247.327 4656.862 29391, 921
3. Total 7079.08L 23452472 10845.251 8580,971 49957.775

—
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2.6 Staaderd Errex

The standard error of vol./ha, arce, and total volume has been
egtimated separately for each division snd slso for entdre swvey area,
and same is given in Table Ho,Il1l-18.

Tabls No,I13-18
Eulu-Serai-¥otgerh

_,3;__Lgd_ﬁalumg_igi)“p@:;ﬁggzﬁzg_;g;yégigug_gix;ﬁigaa_miﬁh_their Standapd
firror. expressed as percentage,

o Vol,/he | 5.5.5% irea 5.8.%  Total S B g
Divisian (mS)a ) (ha.) ,Volumes -y o
e i c. {2000 m” )
' ) L
Kulu 278,813 583 84,865.6  1.48 23,661.7 g.01
Seraj 276,496 5.07 74,672,0 1.14 R0,648,7 5.20
Kotgarh 275.528 4.78 56,542.3 1,51 15,578.9 5.0L
Over all 277,150 3.15° 2,16,08679 . 80 59,889,3 3o 25

 —

-
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CHAPTER - I11

MAMKLT STUDLES ATD CQUSUNSTLod PATIEA,

3.1 femand Zone

There iz no important timber merket in and around the SUrvey &area.
Most of the tiwber is utilized locally for house canstruction, packing
cases and ag-fuel. Chly a guall portian of ths total outturn is.exported
to far off places'in Punjab & Haryana, Therefore, the envire survey area
comprising Kulu District snd humersain and dampir Tehsils of Simla District
1s eonsidered to be tie demand Zone, In addition, the present exports
out side the hrea have alsc been congidered es commitbed consunptian of wood.
A& low intensity sucvey was done to estimate the present level of consumption
for different purposes, The varievwy of species, numerous sizes in demand,
different price levels forx, differmt gredes of .tumber eic., however, meke
ihe demand picture rather camplex and, therefore, ths estimates of consump—
‘tion are rather indicative, All the'supplies and demand Tipures, unles:
mentioned othesrwise pertain to the yemr 1976-77 when the study was undei~
.teken.

3.2 Hecorded Extraciion_of Wood

Most of the foresis are under the conwol of State Forest Department
and extraction is dune by Gontractors as well as Depertmental agencies.
In Kalu Division the timber is extracted mostly turough the Departmental
agency but in other divisions extracticn is donz entirely by Gentractor's
agency. wulte a substantisl amount of wood is allotted evesy year to the
righl holders at concessional rates from the Government Forests, There
are scatiered patches of private forests and same removals are dons from
these feorests also. Besides tanis, there is a practice of giving forest
land to cultivators owning less than £ ha. of land for extending agriculture
or orchards, This practice is called "Nautor," This practice, has,
hovwever, been stopped recently. The information regarding extractian of
timber hes been collscted fram coneeming Divisional Offices and for this
purpose removals from Government as well as private forests, by all
apencies have been taken into account. The year-wise extraction of
timber & fuelwo.d fram 811 th2 forests by all the agencies is given in
Table No.ii1=-1,

Table No,JIIi-1

Total year-wige extraction of timber from foresis and private lands by
all sgencics oz
Unit - M° (W iLE.)

dpecies/Group of species

fear Doodar/ Fir/  All impor—  (eks and Total Firewood
Kail/Chir Spruce tant B,Ls. other misc,
—_— B L.
1973-74 43595 63973 97 38786 111541 50090
1874-75 43655 29431 41 959 74084 58439
1575=76 95409 64622 460 1493 165984 51081
1976=77 80468 51519 409 593 132989 52947

Aversgs 66762 52386 252 1730 121150 53142




—25—

3.3 SUupply

The Forest Department supplics timber and firewood to various
Government Departments, Corporations, Autonomous Bodies etc, an department
to department basis, Forest Department also supplies timber to local
People for their damestic consumption at concessional rates., The infoima-
tion on suppliss to different departments and concessianists has been
coliected from canceming Pivistonal Uffice records. The yesrwise supplies
to different departments, concessionists etc. are given in Tebls ido,I11-2

& I1I-5.
Table Noelll-2
Total vesr—wise supply of yood tg various Uovt, ] Departm fnts
Unlt - 1‘1 (H .Jl L.)

Year Spacies/(}mupl of species ?Ij‘qtabl Fire-

Degdar/ Fir/ A1l impor.- Caks and . mber  wood

Kail/Char Spruce  tant B,Ls. other misc,B.L.
1973-74 - 56R5.623  6340.103 741,970 - 12707.696 N.A,
1674~75  3111.050 ' 5553.594 - 2061.41 10726.054 N.d.
197576 - 1317,981  1720,1R2 1475.7%0 - 4513,893 N.A,
187677 395.841  1915.910 763,034 - 3074.785 Nl.A,
Average 2612.620  3362.432 745,198 515.%52

7755.606 1.A.

Teble No.I111-3
Total yesrwise supplies to paght holders & concegglonigby fram

S e

Survey Zone

Unit : M (WedeB, )
Year . i-épecies/Graup'of Specics Total irewood
Depdar/ Fir/ 411 impor- (ak & cther Timber
Keil/Chir Spruce tant B.L.  Misc.B.L. .
1973-74 21851.226 605.334 14,000 62.01C 22512570 45901, 000
1974-75  21204.877  6R7.907 14,000 - 21846,784 50188.700
1975-76  78215.286 4416.4R9 25.000 220,000 82R80,715 50829,300
1976-77 51892.236 4C11.286 - 54,227 55957.749 52023.500
Average 43285,906 2415.259 14.250 84,059 45799,454 50735,625

i
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However,
are& to different markets-'in Punjab &

—Z0—

Export & Impoit, of ligod

domestic conswspiion pu-peses,

has been collected from the.
of exports by 1vad fram ¢ancerning Check Posts.

are given in Table No.Iil-4.-

There is hardly fny impoct of timber intowthe survey area,
a fairly good quaatity of timber is exported out of survey
 Haryana for industrial ag well as

The information. on exports by rivers

Taeble No,I1ll-4
Lotal yerwise Fmort. of wood frow forests epd private lends by all seegcies

Years

L3 = . 2ok
Species/Group of Speeics

caicarning Divisichal Forest Offices and that

The year-wise exports

Unit s M- (WaBWa B, )

e Total  Firs-

Gaks & other Timber wWood

470,120 57447,618 NN,A.
282.819  70537,383 N.d.
208,465 58563.276 N,A.
381.961 51600.600 N.A,

Average R2924.339 35045,219

5.5

Decdar/ Fh‘:.__f-/ A1l :illalpor-
Kail/Chir Spruce tant B.L. B.L,
157374 15210.609 41156.694 608, 195
197475 27193.348 42454,929 606.286
1975-76 33965,408 21207.492 1181, 905
1976=77 _1552?.989 35359.759  530.890
731,820

235.8&£1  58B037,219 N.A,

Average annual exiraction of wod from forests of SUIrVEy ai€2, &S
well supplies to diffe ent agencies and axports arc given in Table Ho, III-5.
The averages arc based on the figures for the years frem 1973-74 to 1976-77.

Table No.I11-5

4verage Angual Production, Supply, Export etc, of timber {i973-74 to 1976=77)

Unit — N (WL B, )

Wo. Farticulars of  Deoder/ Fir/ ALL imp. Osks &  Total 7 5
S.No. Produetion/supply Kail/ , Spruce B.Ls, Misc, timber uelwoo
Chir B,L,
1. Productisn 66,782 ° 52,388 252 1730 121150 53142
{Extraction) :
<, Supply to various . - -
Covt. Departments 2,613 3,882 745 515 7755 V.4,
3. - Supply to idight
"Holders & Con-—
cessicniste. 43,286 2,415 14 84 45799 50736
4. Export .22,924 35,045 732 336 59037 M.,
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3.6 Qongamption pattorn,

The wo:d 15 cansumad locally mo.stly for house constructien and
repairs, fuecl and packing cases, There are no wood based industries in
thne area, excupt saw mills., In 2ddition wood 1g esported to markets
out-gide the survey area, The wood consumption by leocal people, leocal
industries and the present level of exports, have been cansidered as the
committed demand which survey area has to meet, The estimate of &@nnual
wood consunption has, thercefore, been made in the following categories:-

(i) Wood consumption by local people far -
(a) House consbiuction & repairs.
(b) Agricultural implements
{c) Fuel.
{(1i) Gonsumpfion by industiies - only Packing Case industry
(1ii) Sipplies to differcwnt Government Depeariments/Crgenisations.

(iv) Exports.

5.6.1 Wood consupption by local people for domestic purposes

A lovw intensity lwouse sanpling was carried out for estimating the
per capita/household consumption of wood by local peapls for damestic
purposes, Per cepita/houschold/picee consumption of wood for different
purposcs, as estimated from this survey, is given below:=

- 3 Y g .
(1) House construction - (n =n average 22.10m (WiE) timber is

required pexr houschold for construction

of & new house, Mainly Chir, Kail &
Deodar are used for this purpose.

(ii} dgricultural Imple-
ment s: 3
(a) Yoke - 0,020 m~ (WaE)/picce,
(b} Plough 1) Halas -~ (.008 mg (lidE)/piece,
2) Hay - 0,020 m {WiE)/pisce.
3} Handle- 0,090 x® (WiB)/picce.

(c) Leveller/ - 0,058 ms (WHE) per piece. The caisump-
FPlaincr, tion of wod for other agricultural
) implements is negligible. Mostly O8ks
and Chir are uwsed for agricultural
implements.

{113} PFire-wood
(&) Rwral areas ~ B53.2 kg per head per year.
{b) Urban arsas - 525.8 kg per head per year,
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Per cupita consumption of firewood for whole of country
as estimated by d.0.4.8..0, in 1962 is 235.0 kg per year. Comparatively
higher per capita consumptian of firewood in survey area is due to cold
climate end easy availability of wood.

5.6.2 Conmuption by industries

There is hardly any wood based wndustry except packing case
industry. The demand for fruit backing cases is very heavy and most
of the timber sawa by the saw mills of the survey area is used for
making packing cases. The infomation an requirement of timber for
fruit packing cases has been collected frar Horticulture Department waich
hag estimated the present & future acreage under 2pnle orchards in the
State and elss total wosd requirement for packing cases. The average
2nnual requirement of wood per ha, of orchard area has been worked out
for the entire State and this average has been used to estimate the
present and projected requirement of woed for packing cases from survey
area, Detsils of present and futurs orchards area, production ete.
are given in Teble No,XIII-6.

lable:No,I1J-6

Eresent & Proijected Apole Orchards area_pnd’ Production

Apple Total Total wood Pajcking ‘cage Total apple
Year orchards apple require- - Wood regQuire- orchards
grea 1 produc- ment in the men t/he. of area in ths
the State tion in State for or-chagd aros survey zae
(ha. ) State packing , (m®) {ha.)
{inT) cases (m )
1976~-77 38392 119228 210448 5.48 12600
1980-81 437863 305764 248611 6.50 14346
1990-91 55504 480564 - 384451 8.687 18345
2000-01 6561€ 576564 461251 7.02 21532
3.6.3 Empartg and Supplies to different Departments/Qrgagisatims.

Information on exports, as well as swpplies to different
departments has been collected from the records of concern=d Divisiomal
Forest Offices, Check Posts etc, and same is given in Table No, II1-4,
Since the ‘exports & supplies to other departments accounts for 2 small
portion of totel consumption, future increease in demand for this purpose
hes been omitted.

3.7 fopulotion and nuwber of hougeholds

As per 1871 census toital population and number of houscholds
in the survey area were as under:-

Population Ho, of houschoidg
dural 2,686,600 50,294
- Urban 13,400 2,541

2 80,05
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Average apnuel rate of growth {simple rate) of populaticm of
urban and rural areas cambined was 2.24% during the peraiod. 1961-71.
Prosuming s2me rate of growth for populatian ag well as households,
future population and households have been worked out and same are
given in Tabie No,IiI-7,

Table No, ITE-7
Eresent eand future population and households

Population

! Number of households

Yoar , . — - o e

Rurel Urtan - Total | Rural Urben Total
1876 2,96,500- 14,900 5,11,400 55,927 5,938 59,865
1980 3,283,100 18,200 3,39,300 60,938 4,290 65,228
1930 5,95,500 19,800 ° 4,15,300 74,583 5,251 79,839
2000 4,84,100 24,200 5,08,300 91,R96 6,427 97,726
38 Eregent Copsumptian of Wood

In order to estimate the present (i.e. during 1976-77) consump-
tion of wood from the survey area, following assumptios have been made:-

(1) The annugl rate of inereéase in populatiad in future will be
game as during 1961-71 which is 2.24%. Same rate of increase
is assuned for estimating the increase in number of households.

{(ii) The life of & house is 100 years and 1% of the timber required
Tor new congtruction will e required for repairs every year,

(i1i) The life of a leveller and all pieces of th= plough except
Hal is 5 yeesrs and that of Hal is one year,

{(iv) 65% of the conswiption of wood for fuel cames fram treeg
standing in the private lends and from fallen-wood, brush
woods, shrubs etc, in the forest, Thus 35% of the fuel wood
requirément- comes from the surveyed forests,

On the bams of above asémpt.ions, the consumption of wood for
different purposes during 1276-77 comes out as under -

(i) House canstruction, replacement & 56100 o™ {w.r.2.)

repairs,

2400 m (wer.e.)
136300 m (w.,r.e.)
B5I000 m (v.r.e.)

(i1) Agriculiural implements
(11i) Fuel wood

(iv) UConsumption of woeod for packing
cRsSes,.

3
{v) Supplies to different departments - 7800 m” (w.r.e.)}
59000 m3 (w.r.e.)

D

3331200 > (w.r.e,)

(vi) Net exports

Total
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The future demand of woud 1s governed by many factors such as
growth in population, changes in Jncane gtructurs, price trends of
various comuodities, change in utilisation pattermn of wood, availability
of substitutes, consumer's preferencé eté.. The rural pepulation whick
accounts fqr most of the consumption is scattered all over the area and
no replacement of wood is likely-téd be available to the peaple firstly
due to nm-avaeilability of any altemative and secondly due to transporta-
tion and distribution probleams. The availability of forest resources
near their homes is another important factor which plays an important
role mn consumer's preference, Thebefere, per capits/household ¢ ol SULp-
tion of wood for domestic uses is presumed to be censtant for future and
the increase in cansweption of wood has been taken in proportion to
increase in the populatim. °"The demand of wood for packing cases is
likely to increase substantially with the increase of orchard area and
increase in yield of orchards. The future demand for this purpose has
bem estimated on the bagis of' information available from Horticulture
Department of Himachal Pradesh, Since the supplies to cther departments
as well ag exports account for amall percentage of total consumption,
the increase in thess itens has been omitted. The estimated demend of
wood for different purposes in future years is given in Table No.ITI-8.

Tableg No,11I-8
Fuiture Demand of Wood

Unit — 000 m° (WRE)

.S.No. Purpose fear
1580-=81 1990-91 2000
1. House construction, 61, 100 74.800 91.600
Tepairs & replacement,
2. Agricultural implements 2.500 3,000 3,700
3. PFuel 1494200 182,600 223,500
4,. Packing Cases 93 300 126,000 151,000
5. Exports 59,000 59.000 53,000
6. Supplies to other . 7.8C0 7.800 7.800
Departments.,
Total ' 3724900 453,200 536,600
3,10 Saw Mill & Wood Vierkjne Indusiries

There are hardly any wood working industries in the survey ares
except & Government Saw Mill and Wood Warking Unit at Shamshi (Kulw).
However, there are a fairly large nunber of saw mills in the area.

The total number of saw mills in the area arc 405. Most of these saw
milts have only mne vertical band saw. A few have two vertical band saus
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horizntal band saws, Sawing is mogtly done for naclking cdses and,

therefore, most of

the saw mills are seasonal. 4 fairly large aumber

of saw mills were sclected raadomly for collecting the detailed infor-
naticn on employment, intake, output ete,. The results of this study
have been summarised below:-

Table No lil-Q
Emploviient Cengrated

Total Humber  Av BI;BgE  Employment gen'émted
Division No.of of Saw No. of {(man deyg/year )
saw Mills working  Skilled Un-skilled Others Total
mills sampled days in
B ¥yeer.
1. nulu 148 120 156 24794 25759 8833 59366
2. -Seraj 89 14 136 13829 14701 9506 38038
3. Kotgarh 168 91 76 21900 41382 5683 68965
Total 405 25 60523 81322 24022 166367
Iable No,IL[-10
Tota) mhput and Ouitput
' 3 e 3
Division J:Inlr;}tlzli Input (round) m Output {Sawn) m _
1 ~ Fir/ Deodar, Total Fir/ Decdar, Total
ed capa- . e
o1t (mg) Spruce Keil & Spruce Keil &
Y Chir chir
1. Kulu 51800 24517 19858 44375 13484 10992 24406

&, Seraj 331100
3. Eotgarh 58800

3463 1138 4601 2493 819 3318
04526 - 54526 40320 - 40320

Total 141700

-

32506 R0956 1035082 56297 11741 £8038
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GHAPTER - IV

GRQWTH AATE AND POTENTIAL ANNUAL CUT

4.1 Grouth Rate.

The grasth rate of Chir, Kzil, Decder, Iir & Spruce has been
studied with the help of presslefr horer, By measuring the thickness
of last ten years annual rings of a large number of randomly selected
sAmple trees, the annual basal aroca increment percent of .these species
Ain different diameter classes hes been worked out, Presuming that the.
volume increment parcent in eny diameter class is oqual to the basal area
increment percent of that diemeter cless, the average (weightzd) annual
volume increment percents of different @ef:ieis of the crop over the entire
‘ared have bz worked out and the same are given below:-

Specieg Ayerage egpual yolume ingrement %
Ghir Re16
Kail 1.58
Veodar 1.74
Spruce 1,20
Fir 1.08

The dismetor c¢lass—~wise basel &rea increment percentages of
differcnt gpecies for two different blocks of 10 years perlod have bem
given in Table Nos. 47 to 51 of appendix. The fellings wero not done
to assess the age of the crop end hence it could not be possible to work
out age-diameter or ege-height relaticnships. However, dismeter—height
reletimnship of few species have been worked out and the same has bem
glven in Tgble No.52 of Appendix.

4.2 Rotation

Deodar & Kail are important structural grade timbers end are
proposed to be managed to produco large size logs which may mect the
requirament of structural grade timber. Chir is available in swAll dquan-
tities only and thias 1s elso proposed to be menaged to produce big size
logs, The exploitable size for a2ll these three species is proposed Lo be
60 cm D.B.H. overbark, Xegping in view the exploitable diameter and the
growth rate in similar aress {age dismeter relationship) the following
rotations are guggested for these speciesi-

Ghir - 120 years.
Kail & Deodar - 150 years.
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There is very heavy denand of timber for packing cases which is
mostly met from-Spruce & Fir. These species are not suitable as gtruc-
tural grade timbers. Therefore, the object of manapement in case of
Fir & Spruce should be the maxinum volume productiocn, From stand volume
and yield tables for Silver Fir published by FRI Detwadun, it may be seen
that the total stem timber M.i,I. culminatés at the age of 90 years.

The standerd stem timber M,4.l1., however, culmdnates at the age of 120 years
and the M,A,1, curve remains almost flat upto 130 years, 4Although for
pulpuwocd/fircwood the sizo.of timber docs not play any significant role
"yet for packing cases comparatively higher size timber is preferable.
Kceping in view thege factors it 1s suggested that ths roteation of

Spruce & Fir be kept at 130 years as 2gainst the 90 years being followed

at present in Kulu Division.

iteliable growth statistics of mogt of the broad leaved species
occurrdng in the area 1s not available., Excopt (ks most of the broad
leaved species occur either in mixture with conifers or in small patches
along nalas and the present.trend is towards comcentrated fellings leading
to more or less clear felling, Thérefore, the rotatimm of the broad leaves
is proposed to be the same as thet of conifers of the respective Zones.
The rotatians finally adopted for different gpecies are given below:-

(L) Chir ~ 120 yeers
(ii) Xail & Deodar - 150 years
(iii) Fir-Spruce & Thunenr - 130 yecars
(iv) Ban Oak - 120 years
(v} 411 other 'species | - 130 yosrs

4.3 Potential Annual Opbt

The yield from forest depends upon the silvicultural system, the
condition of growing atock, rotation, growth ratc and mortality etc.,
Therefore, in order to estimate the yield precisely, 2 more detailed
study of prowing stock and its conditian in each management unit is
necessary which is beyond the scope of this study. Therefore, koeping °
in view the total growing stock, its age and growth rate, total potential
annual cut has been calculated. IL may be noted from Table No,1I-16
that the proportim of mature stock of Fir-Spruce and Broad leaved
gpecies is quite high. The proportion of mature stock varies fram about
60% to 80% of the total growing stock of these species, Therefore,
comparatively higher annual cut should be available from these species.
x the contrary, the proportion of mature stock of Chir-Kail, Deodar
is hardly 35% of thoe tolal growing stock and, therefore, a part of the
increment should be retained to build up the stock. Keeping in view
the annual growth rate growing stoek per ha and the proportion of mature
stock of differamt species, the following formulae are used for estimat—
ing the growing stock:-

(1) Ghir, Kail & Deodar - Vield = £x Bi4.1 )
(ii) Fir_Sprur:e/& Thuner — Yield = & AT, + — ——

Where VM is the growing stock above 60 cm diameter.
(i1i) A4ll other species - Yield = 2 x growing stock/rotatiaon.,
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Using atove formulae, the total expected annual yield of
different species from differeat forest types has been caleulated and
game ia glven below, For catparison the totel ennual increment in volume
of canifers in the last tew years period is also given in the last column.
It may be noted that the potential annual cut suggestod is only indicative.

Tzbie Nou TV-i
Expecteq Yield (000 1) of qifferent. speclcs

Specics --Gh;—r'nmd&r F:i,r“ Conifers Broad = Tptal Total annual
vpo Spruce with Leaves Yield dncrement in
Type B.Ls, Typs lOOO.m5 volume 000 m®
1. Chir 6.859 _ 0.146 0,154  6.889 14:311
2, Kail 184527 11.425 5.408 1.678 37.038 74,280
3, Deodar 25,322 2,509 1,413 0.856 31.120 62,104
4. Spruce 5,292 134,109 42,652 8,589 190,632 130,559
5. Fir 04746 172.225 46,950 13,013 232.932 160,721
6, Thuner 0.369 7.287 1.891 2.808 12,435 -
7. Akhrot 1.426 R.409 4,145 0.393 8,373 -
8. dcer spp. 0558 6.748 6.725 5.542  19.303 -
9, Horse Chest 1,010 4.553 12,958 2,574 21,005 -
10. gsﬁ'cnk; 2,152 0.432 8,503 12,281 23,355 -
11, Moru Gak Q0,609 2.113  6.277 4,482  13.481 -~
12, Kharsu Cak 0,666 8.261 15,634  61.302  85.863 -
13, Misc, =pp. 6.361 10,017 14,866 16.407 47,651 -
T Total 169.877 Z62.843167.568 130.149 750.167 -
4e4 ELLEiQEliuréiuﬁiﬁﬁﬁm

Raturel regeneration of Chir, Deodar & kail is satisfactory,
but that of Spruce & Fir is almost a.bs»snt The shelter wood system is
working well sc far as Chir-Deodar forosts are concerned, bob it is'not
recommended for Spruce-Fir forests, Conmder:mg the success echieved
in ertaficial regeneration of Fir in Chhachpur & fulu areas it is recom—
mended that for Fir and. high Jevel broad leaved foregts, clear felling
in strips with artificial regeneration be folloved. Advance growth
of Spruce-Fir upto 30 cm. dismeter should be retained to foym part of
future crop, This advance growth will serve the nurpose of shelter wood
for protecting young seedlings egsinst sun scorching. In addition to Fir,
Populus Ciliata gpuld elso ve plented at suitable spacing which will
provide shalbor to young Fir seedlings and piovide raw materisl for
packing ease industry when removed after 16-20 years period., It is
recommended that working by long distance gkyline cranes such as
Wyssen Skyling Crane or the model developed by F.R.I, may be tried to
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carry out strip fellings. Generally such skyline crenes croate strips
of 1000 m x 100 m, Befare starting fellings in Fir Forest, the
plenting stock will have to be got ready in advence as Fir & Spruce
Plants get ready for planting in 4=5 ycars.

Cull means natural defect in wood whi-™ mak s it uasuitable for
iny purpese. No fellings were done in the arec. udy the cull.
Eowever, fram fellings donc in siwilar areas it .. . served that the
cull volume is almost negligible in case of Chir, Ka.l, Deodar and Quite
high in case of Fir, Spruce & Broad lLeaves., It is d:.ff:.cult to ostimate
the net yield because the percentage of mutilizable volume {cull volume)
will depend upon the manner of removal of yield. Fer example in case
selection fellings are done th2 unutilizable vo~ 2 will be more but
if clear fellings are dae there will hesuff® _tly high number of trees
of lower diameter classes and hence proport.wu of unutilizable volune
will be less. In order to arrive at net yield, the gross yield is
reduced by 204 in the case of Spruce, Fir & Thuner and 25% in the case of
all breoad leaves including Oaks, The net yield, of different groups
of gpecies from different forsst types is given in Table No.IV-2.

Table No, IV-2
Expected Net_Yield (000_m) of different group of species

. _ Expscted Yield in Q00 = from -
Specics/ :
Group of gop. Chir- Fipe Canifors Broad Totel
Depdar Spruce “with B.L. Leaves Yield
Iype Type Type. Type 000 m
1, Chir & Doodar 50,708 14.954 6,967 2688 75317
£, Fir-Spruce 5.186 250,895 73,124 19.584 348.799
& Thuner
3. Akhrot,, Acer spp., R.245 10,080 17.810 6.382 I6.517
and Horse Ghest
Hut.

4. Oaks & Misc.BE.L. 7.326 15,622 35.960 70.584 127.762

Total 65.405 291,551 131.931 99,508 ' 588.395




ECONOMI ¢ AVAILABILITY .FD_COST GF_Rad MATERIAL DELTVERY

5.1 Wiy Cost Studies?

Besides aequiring krowledge ebout the total wesl, the informotion
a5 to the availebility of industriel raw-matericl witlin reasongble cecnemic
limits is also very important., Sirece regulation of remwals from particil ar
forests is boyond the scope of the present survey, 3t will, therefore,
not be possible to correlate the logging costs with cuts an? removels.
L simple stuly, therefore, has beern wnlertekon to dctermine the fccessibi-
lity anl cost of dzlivery of wool at - tentative industrial site. Tor
this study crly one site namely Bunernsgar has been taken into consideration.

5.2 Qbiegtives

The main objectives of the study is to debermine broadly the cost
of row-matericl {cxcluding Toyalty) =t mill site nd indieste broadly the
Al stribution of tot#l growing stock intc vorious coet classss/zones Assum-
ing that the current wage rates, grice snl the logging techinigues will
continue to prevsil throughout the first eonversion porioed.

5.3 Premises _adopted

The sampling desizn Tor this studr can be doseribel to be a systamatic
point sampling. The same ssmplirg frams A8 one fdopted for ground inventory
was used for this study. Tor each sampling unit the logging cests were
worked out as per the desScription iIn follosirny vorageaphs. Cub of the total
range of logpging costs, a few cost classes were Torred for claselfgation
purposes. On the basis of tobtul legging costr Tor ezeh sampling unit Sae
units vere grouped inte different cost clzssas. Depernding 'ipcm the propor.-
tion of sampling units in each cost ¢liss 1'v —ang 3tock vas oppertioncd
inte Aifferent cost classes.

5.4 Lopeing Overations

Logeing costs arc defined acrmall;s ns the cost incurred on various
cperations anl contingencies caorried ocut 4 %ielp haling of wood from
gtump to Aelivery site. Usually recognised cperaticns in the eren are -

(i) Fcliing ond cross cutting of trers which ircludes following
cpcrations:

{2} Lopping

{b} Roping

(¢} Telling

(1) Cross eutting iatc logs

{e} Debarking

(£) Site Sowing/Splitting

(g) Tngreving proparty mrks and-numbaring the pieces.
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(ii) Off rosad transpert 1.e. transport of material to the
roed site/launching site.

{iii) Road Transport.
(iv) Wet slides
{(+) FKhad transport
{vi) River Tramsport
(vii) Loading and un-loading of trucks

(viii) Launching,. rafting ete. in case of floating.

5.5 Logging Rates

Detailed studies were carried out to find ocut the effects of wvarious
parameters like intensity of fellings, coupe size; nature of terrain,
distance of forests from habitation, Season of working, labour problems,
eltitude etc. on logging costs. Nowever, due to inherent difficulty in
getting correct information from Contractors on costs for various logging
cperations, it could not be possible to carrelate logging costs with
different parameters. Therefore, the average logging osts have been arrived
at by collecting the information from forest contractors and visiting the
félling erupes. The following rates were used to calculate the total
legeging costs from each sempling umit.

(1} PFelling including lopping and roping - 1.12 per n
(ii) Debarking ~ 0.17 per ms
(111} Cross-cutting into logs ~ 4.30 per ma

(iv) Site sawing into sleepers & assorted

5izes. 50,00 per m5

(v) Engraving property marks eta.

0,60 per ms

5.6 Transportation Cost

For estimating the cost of off-road and on-road transpertation,-
the net work of existing voads/rivers/nalas has been tsken inte considera-
tion., The existing method of trangportation i.e, site sawing and then
men carrying the timber to nearest road/mala/river, has been used for cal-
eulating the off-road trensportation cost. This method of transportation
i1s in vogue for conifers. Broad leaved species can, howWwever, be transported
only by a net work of sky-line cranes, gravity rope-wayes and roads. The
following rates a8 errived 2t by collecting information from contractors
haeve been used.
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(1) Dry slides/msn carriage from
stump site to wet slide/launching site.

Bse 20/~ per n per km.

(ii) Wet slides Rse 15/- per m3 rer km.

(i1i) Khad slides/floating including
launching, collection ete.

ks.0.84 per m5 per km.

(iv) River floating including launching z
rafting ete. — Fs.0«42 per m” per km.

(v) Rosad transport, including loading,

un-loading ete. fg.0.56 per m5 per km.

5.7 Cost, Classes

The different cost classes under which the grids and the standing
volume were classified for delivery of & cubic meter of conifer timber
at Sundernegar Mill site are given below:-

3

S,No, Cost class Rate per m of timber
1. Low (&) Upto #s. 160/ -
2. Medium {B) 2s.160/- to Rs.200/-
3, THgh (0) Rs+200/- to R5.240/-
4,. Very High (D) Above fs.240/ -

5.8 Distribytion of resources intq gost classes

i The distribution of growing stock (i.e. volume under bark) of the
exploiteble forests by cost classes for Sunderaagar mwill site has been
worked out by adopting the procedure d«¢scribed earlier and same is given
below:-

Total va ume Parcent of
Cost ({lasses umnder bart total wvol.
{000 m®)
Low (A) 4906 10%
Medium (B) 15985 324
Hgh (C) 25979 48%
Very High (D) 4906 10%
Total 4995 100%

The everage delivery cost {excluding rog&lty) at Surdernagar will site
will, therefore, be sbout 1s.210/- per m@.
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GHAPTER ~ VI
JNDUSTARIAL & b"t‘u.:’LD.: oD S M DATI QNS

6,1 Indpstrial Surplus

From consumption studies, as discussed in Chapter III, it is
observed that for house constructlon Gh:l.r Kail and Decdar are preferred.
The use of other species for house construction, repairs or replacements,
is almost negligible. For agricultural implements, Chir end Oaks are
preferred. For packing cases, mostly Fir & Spruce are used. At places,
where Fir, Spruce is not available Chir is also used for packing cases,
but quarntity of Chir used is almost negligible, as compared to Fir &
Spruce. Osake are generally prefcrred for firewood and charcoal, but
availability of wood next door rather than its quality =as firewood is
‘more lmpertant. Thearefore, almost every species uhich i5 available nearer
to habitation is used as firewood,

Taking into consideration the consumption patterns and presuming
that 70% of the firewoed from forests is to comg from broad leaved species,
the: ‘surplus WOOd 1ikely to be available for indqustrial purposes during
comifig years has been worked cut and, same is given in Teble No.VI-1.

Tabl e Ho NIl

Surplus wood awvailable for industries

¢ Total Yield (Net) Wood required Surplus/deficit Totzls
oar 000 m3 for local con—s 000 o . Surplus/
Conifers E.Ls. sumption 00Q m Comifers  B.Ls. Deflcit.

Conifers B.Ls.

1980-81 424.016 164,272 063,460 109.440 (+)160.556 (4)54.839 (#)215,395
1990-91 424.018 164,279 319.880 133.320 (+)104.136 (+)30,959 (+)135.095
2000-01 424.016 164,279 373.950 162.650 (+4) 50.66 (+) 1.629 (+) 52.289

Thas, it mey be seen from the above table that although there is
substantial industrial wood available (APP. 2,15,000 nd) at present but
over a span of 20 years, this surplus will fall to 50,000 m5 only.
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8.2 Recommendstions
1. Gonsidering the annual availability of surplus wood after about

R0 years period, it is not pdssible to establish Pulp & Paper Mill, basing
on the resources of survey area. Therefore, . smaller unit of about
50,007 S annual inteke capacity, for marufacturing Tgh grade writing
paper or fibre board may be established. This recommendation, however,
relates only tc the availability of raw materisl and before setting up such
2 unit, a detailed feasibility study should be carried out.

2. Presently vast ereas have been left vntapped. Only 44% of the
exploitable trec forests are under intensive working. Balance forests are
kept under protection working circie. The aver all proporticn of mature
end’ overmature growing stock is already very high and most of this stock

is in these untapped forests. Therefore, these untapped forests should =l so
be brought under intensive management at the ezrliest in a phased wenner,

3. 4s far as possible the stresa should be on concemtrated fellings
follewed by artificlal regenerction, perticularly in forests stove Deodar
Zone. In Chir & Deodar forests present silvicultural system may be conbinued.
In Fir and Spruce foreste strip fellings in the form of long and narraw
strips may be tried, TFor fellings & extraction of the forest produce, the
use of modarn logging tools particularly the power chain saws and skyline
cranes should be encouraged.

4, There is no difficulty in natural regeneration of Chir, Kail & Deoder,
but natural regeneration of Spruce & Fir is almost absent. Considering the
Success achieéved in artificial regeneration of Fir 3n Kulu & Chhachpur areas,
it can be concluded that there is no techniesdl difficulty in artificisl rege-
neration of Fir. Mowvever, there are some admnistrative difficulties like
non-availability of labour, bicotie interference ete,, which have to be
surmounted before taking up large scale plantetion. Alongwith Conifer,
suitable amount of mixture of broad leaved spp. should elso be tried.

5. The dem=nd for timber will increase many.fold with increase in
orchard arca and increese in population. In order to meet thls increasing
demand every effort should be made to increase the timber rescurces.

The waste lands lying under the control of panchayats, individuals and
Government, offer a2 good scope for increasing the resources. Therefore,
ef forts should be made to afforest the waste lands under sceial forestry
Frogramne.
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Iable No. 52
BULU. SEAAT. KUT G

Height/Diameter flelation ship

Height in Meter

Tﬁ:i.ameter Pinus Pinus Usdrus Picea Abies
Gm, roxburghii excelsa ,Dgodara morinda pindrow
10 8.7 11.6 9.2 7.6 7.7
15 11.1 14.2 12,9 11.2 11.7
20 15 .4 16J86 16.5 14.8 15.7
25 15.6 19,1 19,8 18.2 18,8
30 .17.8 1.5 22.9 21.4 2242
35 2043 2547 25.8 24,2 25.3
40 22.4 25,8 27 .6 26,9 28,1
50 26.4 20 .8 30,7 31.4 33,1
55 28.3 51.5 32,1 33 .4 35.2
60 29.7 33,2 33.2 55.2 36.9
65 31.1 34,7 34,1 36,8 28,6
70 32,4 36.0 35,1 38.5 40,2
75 33 .3 37,2 25,8 10,1 41,6
80 33,9 38.3 367 41.6 42.9
85 34,6 29,3 37,3 43,2 44,2
90 35.1 403 38,0 44.6 45.4
95 - 41.2 38,6 46,1 46,7

100 - 22,1 39,2 47,6 47.8"
105 - 42,9 39,7 - 48.8°
110 - 43,7 40.2 z 49.5
115 - - 40,7 - 51.0
120 - - 41.2 - 52,0

125 - - 4]_| 6 - 55 ll
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CHAPTER-T |
SUMMARY

1.1 Introduction

. ‘The survey area covers Kulu, Seraj and Kotgarh Forest
Divisions of Himachal Pradesh. Kulu angd Seraj forest divisicns
cdvered the present Kulu civil district completelyrand Kotgarh
forest division covered Rampur and. Kumarsain tehsils of present
Simla district. The area 'is. situated between 31°0' to 32°930'
nerth latitudes and 76°45" to 78°0' ‘east longitudes. Entire
Kulu fdrest division and a major part of Seraj forest division
form part. of Beas Catchment. ' Balance -part of Géraj Forest
Division and a major portlon of Kotgarh division form part of
Sutlej Catchment. n small portion of Kotgarh division forms
-part of Yamuna catchment. The altitudg of the area wvaries
from 75C metres to 6500 metres and aCCOrdlngly there is great
variation in climate and vegetatlon. The topography of the
entire area is hilly. The' survey was undeértaken -at the request
of Himachal Pradesh® Forest Department with the follOwing
objectives:-

1.2 Obijectives

(i) To estimate ‘the total growing stock of the
entlre survey area within + 5% s%andard errora.

{ii) . To estimate the total growing $tock of each
forest division within + 10% standard :error.

ﬁiii) To estimate within reasonable limit the total
growing stock of -

(a} P.B-I areas ofiRegular, Chir and Fir
Workimg Circles combined.

(b} P.B-Other areas of Regular, Chir and
Fitr Working Circles combined.

(iv} To estimate within reasonanle Jlimit the’ total
growing stock separately for reserved, protected
(1st class and 2nd class) and 3rd class
forests.

(w) To make A qualltatlve estlmate of‘occunrence
of medicinal plants and. grassesS.

Objective (iv) has' not been achiewed as
Himachal Pradesh Forest Department could neither



- -

supply the ared figures of these forests nor
could:show-their{location4and_extént‘on the maps
Also objective (v) could not be achieved as due
to low‘intensify_sampling’suﬁf;ciént field data
was not:avdilable in the field forms to arrive

at a reliable estimate. "

Mrreover- keepfng in view the practicde
followed' in various survey reports, prepared
by this organisation in the past and dalsa to
work. cut the' wood balances and their economic
availability_fbr_indus;riallpg:poses the
following chjectives were also achieved though
these were not insisted upon By the Himachal

Pradesh Forest’ Department.

{vi) To estimate the total, growing stock of. each
forest type in the entire survey areas within
+ 10¥ standarqd error.

(vii) To make regsconable estimate of the present and
' future demand of wood for house construction
thelr repairs agricultural implements fuel
furniture wood based industries and committed
‘supplies etc.

N

(viii) To estimate the wood balances for industrial
PUrroses
(ix) To determine the cost of raw material

(excluding réyalty) for industrial purpcses

_To achieve the above objectives the actual métquology

S

adopted was in brief as follows:~

1 3 Inventory Surveys:

.+ This survey was undertaken to fulfil objectiwve. Nos

{(1)7 (ii1) ana (vi) "and partly sbjective ‘No (viii)
To assess the total: growing stock in. the survey area,
measurements. of trees were made at selectéd sample plots
The sampling -Aesigri®adopted was systematically arranged- and
uniformly*spaced"plot'clusters_ Each cluster wf plots in
case-of Kulu division was spaced 2 km apart on North-Scuth
direction and 2 km apart on East West direction: In case of
other divisions i.e Seraj and Kotgarh the clusters werd .
spaced 2 ‘km-apart both on North-South and East-West directions
Each cluster consisted of two sample plots situated
200'metres, on north grid and 200 metres on south grid
from :the cluster centre The actual data eollection and
tree measurements .were taken in these pleots Variable plot



sampling was adopted for data collection
rather than fixed plot. 1In case of periodic
blocks the clusters were laid 500 metres x 500
metres-apart as- the area under periodic blocks
was considerably less and final results at
required precision were not possible from
widely spaced clusters. The nunber of clusters
surveyed in PB area in, each compartment/block
were propertionate to the area of the particular
compartment/block. The two plots in case of FB
areas were one at the cluster centre and the
other 200 metre away from it either in North
direction or: East direction or South direction
or West direction respectively, and not 400
métres apart as in case of the entire survey
area. For FB areas in case the plot 200 metres
away on the North direction was in the PE area
then no other plot was laid but if this was
outside the PB area then the plot was laid

200 metres away on East direction and if this
plot also fell outside PB area, the plot was
laid in a similar manner in South and West
directions respectively till the plot fell
inside PB area. The cluster centres were
marked on topo sheets of 1:50,000 scale and
either a plot centre or cluster centre was
approached and laid by locating some prominent
reference features on the ground as shown on
the map. The second plot was alsc laid similarly
or from the sample plot or cluster centre
already located.

The data was collected in the following forms:—
[ e
(i) Plot Descrlptlon Form: The data collected,
in this form was mostly qualltatlve relating to information

of location, land use, forest "type, geology, soil and topogfaphy
etc, etc. al

(ii) Tally Sheet Form: The data collected in
this form was mostly quantltatlve relating to the nhunber of ,
'IN' trees. The tally was takerd using BAF-2 in square metres.
L
o (iii) -sample Treée Form: The ‘data collected” in
thisg" FODﬂ related to various measurements of YIN' trees“'
lylng 1n North—west cuaadrant of the sample plot

¥ (iv) Medicinal Plant Enumeration Form: The data
collected 'in -this form was about the number and species of"

médivinal? ‘plants in-a small 51zed sample plot ‘laia aroun@ the
plot centre. .

N
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The data in,all these forms was collected by a
Crew which normally consisted of one Crew Leader ( JTaA )
one Asstt. Crew Leader ( Dy. Ranger )} and three Fieldmen..

1.4. Volume and Cull Studvs

This study is a part of Inventory survey and it
fulfilled the same objectives as inventory- survey. No felling
of trees was done for this purpose and data was collected
from the coupes under working in the survey area. However,
this data was not found sufficient to work out the general
volume equaticons and later on 1t was decided to adept the
general veolume equations of Chenab survey as the sample tree
data of this survey compared well with the sample tree data
of Chenab survey.

1.5. Demand & Market Studys

This study was undertaken to fulfill objective
No. (vii) and partly objective No, (viii} i.e. to estimate
the local consumption of wood by industries and house
holds etc., as also to know .the pattern of consumption and to
work out wood balances. For this the data regarding the total
recorded productlon in the surVEy area, export from the
survey area and import into the survey area was collected
from the concerned divisional forest offices, These information
gave the apparent consumption of wood within the survey
area. 7To know the actual consumption-the wood consumed
for house eonstruction/repairs and wood based units
was worked out by actually visiting the sampled houses
both in rural and urban areas and some selected wood
based units. The total number of houses sampled in the
rniral area were 42 and urban area 16, The wood based units
visited were 225, The data collected regarding apparent
consumptlon l.e. total productlon, export and import of
wood from the Divisicnal Offices was for four years i.e.
1973-74 to 1976~-77.

1.6 Bgcessibility & Cost Study:

This study was undertaken to fulfil objective
No. (ix) 1.e. to find ocut the existing cost of various
logging and transport operations. The data was collected
from 16 coupes regarding the actual cost being incurred by
working agency for different logging cperations and transport,
the tools and machines being used for these operations and
the terrain data of the coupes. Basing on this data the
volume of total growing stock in different cost classes was
worked out.

cesaasd
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1;7 Data Processing:

All the data collected for inventory survey
in different field forms was sent to the Data Processing
unit in the Head Office at Dehra Dun. It was scrutinised,
punched and processed on a Honey Well-H-400-computer
and the results were sent to this office by the D.P.0O, in
different tables as requested by this office for their
incerporation in the final report. Thefield data. regarding
market and demand study and cost and acce551b111ty study were
processed in this office by using electrically oférated table
.calculaters as the field data in these cases were. not very
voluminous.

1.8 Photointerpretation:

No photointerpretation was done. As now-a-days
maps are being prepared by aerial photography, all. the
areas shown as forest on the topo map sheets i.e. areas having
green wash in the present case were considered as forest
land. This area of green wash was planimetered and from the
area ‘so worked cut by planimetering the area weightage of a
sample plct was worked cut. The area under different vegetation
classes and forest types etc. was worked out from the number
of plots lying in each vegetation class and forest type etc.
and multiplying this number by the area weightage of a sample
plot.

E*@*@*@
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CHAPTER- 1T

INVENTORY SURVEY

2.1 Introduction:

The inventory survey is done to fulfil wvarious
objectives relating to estimation of growing stock., The
actual survey consists of collecting data regarding land class,
vegetation class, forest type, number of trees, different
measurements of these trees etc, on selected sampling units.
In addition qualitative information regarding geolegy, soil,
topography, biotic interference etc. at each sampling unit
is collected. 7The methodology for data ccllection, instructions
for filling up different field forms and sample copies of these
field forms are given in detail in this Chapter and Chapter
No. III & IV,

2.2 General Tnstructions to.Crew Leaders

The Crew Leader was overall incharge of the Crew/Party
and was responsible for the progress of work allotted to him.
Before proceeding on tour for field work he was to ensure:-

(i) That his party was fully equipped with camp and
survey equipments.

(11} That all his Crew members were duly vaccinated.

(iii)} That ‘his party members were equipped with field
dress and apprepriate clothing and bedding. They
were advised to carry personal luggage light
in weight and small in volume. That heavy and
veluminous luggage would add to their transport
problems.

(iv) That he had collected the maps and photographs
nf the area he was to survey. He should return
the maps/photographs of the area taken by him
to the Officer—in—Charge, Base Camp, 38s scon as
these are no longer required by him. That -the
maps and photographs are restricted and these
should cn no account be shown to any one not
connected with this organisation, or to any:
foreigner, whosoever he may be as these are
meant for survey work conly. The maps and
photographs should always be kept in his persocnal
‘custody. Loss of maps and photographs
being an coffence under the Official Secret
Act the damage or loss of such documents should
jmmediately be reported tc the Zonal Coordinator
Northern Zone, and to the Officer-in~Charge.

.l--..’?
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(v) That the data shculd be collected accurately
and correctly with the help of the Crew
members and recorded in thé prescribed forms
correctly coded.

(vi)} That the code numbers should be neatly and
legikbly written in the forms. lhe-digit-_s
should be written as under: .

1r21 31944' 5161-?;8; 940

{vii} That before leaving the sample plot after
collecting field data he should ensure:-

(a) that all his instruments are collected
and properly packed in the& ruck-sack.

{b) look around the plot to be sure that he
has not left anything behind.

{(c) that plot when left is as clean as it
was found. Leaving any kind of litter
or pack-lunch leftovers scattered is not a
good habit. Such left-overs should
better be burried.

{(viii) That on return to the camp:

{a) should check-up the instruments for their
socundness and accuracy.

(b) should write on the Plot Pescription
Form the route to the cluster centre/
sample plot from the c¢amp and other
information from the field note book in
different forms. This work should be
dcne every day and in no case be postponed.

{c) should recheck all the forms filled
during the day and file these properly.

2.3 Sampling Design

To decide the appropriate sampling design for achieving
the objects of this survey, no pililot survey was carried out.
Cne Mr. G.A. John, Forest Adviser to Government c¢f Punjab
had carried out sampling survey in Kalu and Seraj Forest
Areas during 1962-64 for preparing an Inventory Survey.

His survey covered an area of 515 sg. kms. Out of

this survey area the co-efficient of wvariation of volume
per pleot was calculated. It was found that the co-
efficient of wvariation for volume per plot varied from 70%
to 100%. Assuming that the survey conducted by him covered
the whole range of variation occuming in thils survey area
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the number of sampling units required to estimate the
growing stock within the desired limits of precision was
calculated taking co-efficient cf variation as 100%.
These'"sampling units should have been sclected in each
forest divisicn at random, but the systematic sampling
was preferred for the following reasons:-

(1) In case the information for various strata is
required the same can be given by post
stratification.

{1i) sSystematic sampling is better from the field
work point of view and can also give quite
reliable area, information. urther in order
to reduce the location error, travel time,
expenditure and in view of the fact that a
crew could complete the data collection over
two sample plots situated nearby in a day it
wgs preferred to have two plot clusters

situated at reasonable distances which would
cover most of the factors of variation. This
type of clustering also reduced the total number
of sampling units and increased the number of
sampling plots.

So the sampling was done by systematically arranged and
uniformally spaced clusters.’ Cluster centres were
spaced 2 kgus._apart.qQn.x-axis {7i. e, east-west) .and 3 kms
“Apart en Y-axis {(_i.e..north-south) 'in_Case.of Kald
“Fortst-Division and 2 km X2 Xm on both axes in case cf
Seraj and Kotgarh Forest Divisions. Each cluster thus
“represefited 6 sqg. km. and 4 sqg. km. area around it in
respective cases, Cluster centres were marked on
1:50,000 or 1" = 1 mile scale topo sheets by adopting
grid system. Each cluster had two sample plots and
the plet centres of both these sample plots were at a
distance of 200 m. from cluster centre on grid north and
grid south. .Thus the distance between two sample plot
centres was- 400 m. The clusters.were.the-cross.sections
Of east-west ‘and North_ sSouth_grids.

.o

To estimate the growing stock-:at the desired
_precision for PB-I areas cof Reqgular, chir and Fir Working
“Circles combined, it was calculated that 100G sample plots
would be required to achleve the desired results on the
basis of 50% corefficient of variation for these areas.
This co-efficient of variation was adopted on the basis
that co-efficient of variation of volume will not be mcore
than 50% in case of PB-I areas.— Since the PB-I1 areas were
not contiguous, ibut scattered, the sampling clusters were
selected in each PB-I block in proportion to the area of
each such block. 5o alsc 100 sample plots were considered

.--0..-11
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encugh to give a falrly reliable estimate of growing stock for
PB-other areas for Regular Chir and Tir Working Circles.

The managemerit maps showing periodic blocks
were cobtained from Himachal Pradesh Forest Department and one
grid. square Km. was divided into four egqual squares making
each :small) square of an area of 25 hectare i.e. sub-grids
were marked at 500 metres x 300 metres interval. Each sub
grid centre { 500 m. x 500 m) was given a serial number and
the total number of grid centres falling in different
periodic blocks were worked out. Considering that some sample
plcts laid at 3 knm x 2 km or 2 km:x 2 .km distance clusters as
the case may be on the entire survey area have already fallen
in PB-I areas. The number of so fallen sample plots
.was deducted from 100 and the balance sample plots were
selected randomly. Same procedure as per PB-I areas
was adopted for selecting sample plots in PB other areas.
The actual number of clusters { of two sample plots each)
surveyed in Kulu, Seraj and Kotgarh Forest Divisions for
PB-I and PB others were 80,46,71 and 82, 83, 69 respectively.

Each cluster centre in P.B.Y area also consisted of
two sample plots as in other areas. “he first sample plot
was taken on the sub-grid centre i,e, lnter-section of
two sub-grids. The second sample plot was located 200 metres
away in grid north of the first. In. case the second sample
plot fell outside the PB-I area, then the selection of sample
plot was done in other directions in the following preferential
order:- .

East .- I -x
South - e II i
West .o III ™

-

‘That means in case the sample pleot located on the
grid nerth direction fell outside PB.I area the sample
‘plot was taken 200 metres away on the East of the
sub—-cluster centre and if this also &id not fall in PB.I
area the sample plot was taken 200 metres away on the
South of the sub=cluster centre.and if this too fell
outside the PB.I area the sample plot was taken 200
metres away from the sub-cluster centre on west direction.
Same procedure as per PB.I area was followed in laying
ocut sample plots in PB other area.

2.4 Referencing

Each cluster was referred to by the co-ordinate
grid reference of the cluster centre on the map-sheets.
This reference was in eight digit number, ( Cluster Centre
Grid Reference: - C,C.G.R. ) e.g. 33570981. The first
four digits referred to X-coordinates of the grid in grid
kilometers and,last four digits referred to Y-coordinates
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of the grid in grid kilometers, In this example the
X-coordinates { easting of the clustdr centre) is 3357
grid kilometers ( 3357000 metres) and Y-cocordinates
(northing of the cluster centre) is 0981 grid kilometers
(981000 metres). To facilitate leocation of' the cluster
centres surveyed.in’ this area in future on the map.,

and on the ground from such maps the cluster centre

"grid reference ( GUGR) of all the surveyed cluster centres
are given in Appendix-I.

‘Sample. plots of each cluster were referred to byq
one digit number from 1 to 2. 7The plot on the north
grid was referred to as No. 1 and that on the south grid
as No. 2. On the topo sheets only cluster centres were
indicated. .

The numbering of cluster centres was done
division~wise and not continuously for three divisioens of
the survey area. These clusters were referred to by
three ‘digits for each division.

2.5 Location of Sample Plots

Before leaving the camp for day's work the:Crew
Leader had to decided and locate on the map the cluster
centre to be surveyed on that day. From the map the
route to-reach the cluster centre was decided. JHe
used to locate some important referencing featurcs on
the map for locating cluster centre as nearer/close
to it as pocsible. Some of the referencing features.
usually relied upon in locating the cluster centre
are listed under next para.

"Then following ‘the route as decided in para above,
from the camp the referenC1ng_£Eaturgﬂwas_Locatod on
the ground. “HéferenC1ng features as were most rellable,
et —
prominent and nearest to the cluster ‘centre were
preferred over others for this purpose. Such referencing
features were also confirmed with reference to other
prominent ground features for their correctness. +These
referenc;ng features—usually were:=—

1, Bench marks
2, Triangulation Points
3. Village Trijunction Pillars
4. Qld Bridges and Culverts
5. Prominent topographical features in hilly
areas, such as spurs, knots, re-entrants,
hillocks etc.
6. Crossing of rail track with roads and streams.
7. 0l4 tehples, mosques andgChurches.
8. Junctions of rivers and/or streams and/or roads.
9. Prominent bends of roads, rivers and streams
10. 0Qld Ponds.
Y e



=1 3.

After locatlng a reliable referencing feature on
the ground the exact location of cluster centre or one
of the two plot centres was made by determining the
direction and distance of the cluster centre or plot
centre as the case may be from the referen01ng féature,
Whenever a plot centre was located ifistead of the cluster
centre in almost all cases the plot centre nearer to the
referencing feature was located first and seoond plot centre
was Jlocated from this plot centre, or from cluster centre
and in somL cases also by selectlng some other reference
feature -if it was very near to the second plot centre. The
direction of the cluster centre or plot centre was
determined by orienting the top of the map towards the
north and measuring the bearing of the sample point
( here;nafter cluster centre or plot centre will be
referred as sample point) from the referencing feature
with the help of a protractor. The direction ef the sample
point from referencing feature measured as bearing with the
help,of a protractor was converted to silva _compass
grade. by multiplying it wi th 10/9 factor. Then the distance
of the sample point from the referencing feature was measured
on the map and converted to actual horizontal ground distance
by the.-help of the scale or R.F. of the map. The areas for
which aerial photographs were avallable, thelir help was
also taken for the correct location of 'sample point.
Before using the aerial photographs for this purpose 'North'
direction and cluster centres were first marked on these
photographs with the help of map.

The location of the sample point did not present
‘any difficulty because ‘the various prominent features
used as referencing features, were available nn the
mpas. The Crew Leader was solely responsible for the
correct location'of the sample peint, Cerrect location of
the sample point was considered very important because
wrong: locagtion would render all the data collected of
no use. he Crew Leader was to convince himeelf cof the
correct location before .proceeding ahéad for data collection.
He kept a detailed account in his note book. about the route
followed and in addition he recorded & clear and inforfhative
description of the approach on the Plot Description Form.
In the description of the approach besides the route follewed
the following information were also given:-

(i) Referencing features

{(ii? Silva compaess grade from the referenc—
ing feature to Sample Point.

(iii) Distance in meters from. the referenc-
ing feature to the sample peoint.

.......14
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Aftér this the Crew Leader proceeded in the
direction of the bearing of the sample point with the help
of Silva Compass grade as already determined. The
horizontal distance.on the ground, was measured either
by measuring sloping distancé and converting.it to
horizontal distance as per the angle of slope method or
by stepping method. to reach the sample point.

Bote:=

(i)

(id)

(1iii)

(iwvh

(v)

While using the silva compass and o
measuring the distance on the ground for
locating sample point the following procedure
was followed:- -

The silva compass was held on the right
hand palm stretched horizontally in the
direction of the sample point. The silva
compass was further reinforced in position
by gently stretching the string of the
instrument by th¢ left hand and keeping it
in straight line with the viewing slit of
the instrument.

At any particular station the silva

compass was sO held in hand that the.centre
of the instrument was always exactly over
that station.

While alighing with the help of silva
compass the centre of the needle, the!
metaliic dot and notch at the top-of the
‘mirror of the instrument were in a
straight line..

Always horizontal distance was measured

on the ground and if the ground was sloping
the stepping method was adopted or
distance. on the slope was converted to
horizontal distance as per the proccdure

in Appendix II.

For traversing the distance from the
referencing feature to the sample point
the method as explained in Appendix II
was followed.
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2.5.1 Reference Marking

After reaching this sample point the plot
centre was located e.g. if sample point reached was
cluster centre the centres of, both the sample plots
were rocated by measuring 200 M in grid North &

200 M in grid-South ‘from this point. If the sample
point reached was a plot centre the other plot centre was
located by measuring 400 M from this point either

in grid North or in grid South as. the case was.

On locating the sample plot centré‘a stout peg ( abeout
50 cm’ long and 10 cm in dia) was put at this point

in both the plots. The pey was blazed on the top and
fixedysfirmlynin the ground kééping the blazed surface
towards ,the ;direction from which this plot centre

was approached. The cluster centre reference, plot
number ( 1 or 2) and the date were wriitten on the
bdazed 'surface of the peg with a copying pencil, Two
nhearhy prominent trees preferably at right angles from
the peg were selected 'for permanent referencing of
the plot centre. Each 'of these two reference trees
was blazed just below breast height on the side facing
the peg and. the following references were written on
each with a copying pencil:-

1, Cluster Centre Grid Reference.

2. Horizontal distance in meters upto the
second place of'decimal from the peg to
the reference tree.

3. Date,
4. The bearing from the reference tree to the
peg in grades. ( For this forward bearing

from the peg to the reference tree was
taken and the back bearing calculated from
it for recording).

Note:- The reference of cluster centre was
only recorded for both the sample plots
and it was always in eight digits as
worked out by grid reference in kms.

In the cluster the plot lying in grid
North was numbered as Plot No. 1 and
plot lying in grid South was numbered
as plot No., 2.
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2.6 Data Collecticn

Variable plot sampling was' adopted to collect
data at each sample plot. After marking referencas on
the reference trees, and on the peg the Crew Leader
recorded approach descripticn at the botbom of the
P.D.¥. The species of the reference trees and the
detalls recorded on these, trees were also written.on
the P.D.F.

2.6.1, Tallying

The Crew Leader-after: standlng over the plot
centre peg took a clockwise sweep starting from the ‘
North dircction with the relaskop sighting all the
trees at the Breast Height point around the peg and
counted all the 'IN' trees. The tally was taken
only when the vegetation class in 'P.D.F. was forest,

For all other classes of vegetation theztally was not
taken.. Tally was taken with B.A,F. 2 m’ Trees having
less than 10 cm D.B,H. O.B. were 1qnored‘whi1e taklng
tally. The number of 'IN' trees with B,A.F, 2z M“ was

noted down in Crew Leader's note book. Marglnal

trees were thoroughly checked for their being. 'IN' or

'Out' by measuring their diameter at .rightangle to plot
centre and horizental distance from the plot .centre and
checking it with the table of radii for 'IN' "trees for
various diameters glven in Appendix TIII. While Crew Leader
was taking sweep of 'IN' trees with Relaskop one of

his -assistants would blaze all the 'IN' trees

about 20 cms. below breast height fac1ng the sample

point peg. This assistant also used to write down

the serial number of each tree on the blazed surface. The
blazes were superficial and did not. go below the bark.

The serial numbering was done in a clock-wise manner .
starting from the North direction. In other words the 'IN'
trees were numbered following the direction of the Relaskep
sweep. On all the 'IN' trees the assistant also fixed a
sample tree card facing the sample point peg.

2.6.42 FPilling Up Of Plot Deséription Form:

Now the Crew Leader used to fill the
various columns of the P.D.F. 'In the meantime the Assistant
Crew Leader would collect ang record@ the sample tree
data for all the sample trees i.e. '"IN' trees in the
Sample Tree Card fixed on each such tree. Also alongwith
it the Agsistant Crew Leader would measure the diameters
of all the *IN' trees and keep their record in his field
note book.
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After completing the filling of P.D.F. the
Crew Leader;used to f£ill up the tally sheet form
(B.A.F. 2 M”} as per coding instructions for filling
up Tally Sheet. '

2.6.3 Filling Up of Sample Tree Form:

Sample Tree Form was filled in only when
the vegetatlon class inP.D.F, was Forest. In this form
tree data of 'IN' trees lylng in the North-West quadrant
of the sampie plot was only recorded. After filling
the P.D.F. and Tally Sheet the Crew Leader went to each
sample tree and transferred/copied the data ‘from the
sample tree card to sample tree form. While doing so the
Crew Leader gave a detailed look to each of these trees
and checked the information collected and recorded by the
+Assistant Crew Leader. The Créew lLeader rameasured the
diameters and heights of some of these trees to be sure that
the measurements taken by the Asstt. Crew Leader were
corrccts While deoing so every care was taken to ensure
that data of all the 'IN' trees of North-West quadrant
had been recorded in this form.

2.6.4 Filling up of Medlblnal Plant Fnumeration

“Yorm:

In this form the number of medicinal plants
occurring in the North-West quadrant of a fixed plot of
0.1 hectare area laid around the centre of the sample
plot were recorded. The occurrence of medicinal plants was
also recorded in the appropriate column of the Plot
Description Form.

, Separate set of field forms were used for
each sample plot, except for Plot DesCrlptlon Form wheare
ochly one form was used for both the sample plots.

For recording tree data ‘more than one form of the

Tally Sheet ( BAF-2 M2) and Sample Tree Form were used

some times due to more number of treces in such plots,
Whenever mere than cne form were required the second

andr subsequent forms were used. as continuation sheets.

All columns of second and subsequent continuation

sheets were filled as per the first sheet and all the
continuation sheets were stapled together with the original
sheet after numbering the original sheet as 1 and continuing
sheets as 2,3 etc.

The Crew Leader had to be very precise and
accurate in recording data. He was strictly instructed to
record. the 1nformatlons leglbly. ‘He was algo instructed
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that if he was in doubt about any information to be

filled in'a particular column:of & field form 'he should
leave that column blank and record this -information in

his field note boock in detail with his personal observa-
tions and contact the Officer~in-Charge for clarificaticn
and guidance. He was instructed never-toutake_the? things..
for granted and to make a definitc habit for keeping a
detalled rccord of all such peints for which he had

doubts and felt the necessity of clarificetion and guidance
from the Officer-in-Charge.

2.7 Selection of Camping Site

Each grid centre/sampling unit was a cluster
of two-sample plots. DBoth the plot centres§ were
400 M apart from each other i.e. 200 M in grid North
and 200'M in grid South from the cluster centre.
The - -Cluster centres were dlstrlbuted 2 km x 3 km and 2 km
X 2 km apart. The camplng site was so chosen that
atleast 4 to 6 clusters could be conveniently surveyed
from it. This was attempted to cut down the camp
shift days and to achievg better progress., Normally
a Crew covered one cluster centre or two sample plots
each day.

2.8 Crew Formation:

A Crew for inventory survey consieted of one’
Crew Lecader ( JTA or experienced Dy. Ranger), one
Assistant Crew Leader ( Dy.,Ranger) and three field
assistants .( Fiéldmen).One Khalasi was also provided *to
each Crew to keep watch and ward of the camp when
the crew went to field for field work and also to help
in pitching tents and setting camp etc.

@%@ @%@
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‘CHAPTER-~ TIII

INSTRUCTIONS FOR FILLING UP VARIOUS.FIELD FORMS RELATING TO INVENTORY

. SURVEY'

3.1 Plot Description Form

Coding Instruéfions
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S1.No. Ttcem Column Instructions/Code No.

____________ NOS. _ _ o L ol L o o o o e e e

1. Job 1-3 Leave it blank. To be filled in by
Data Processing Unit at the time of
punching.

2. Card Dosign 4-5 Leave it blank. To be filled in

by Data Processing Unit at the time
of punching.

3. Report Number 6-7 Leave it blank. To be filled, in by
Data Processing Unit at the time of
punching. '

4. Sub=Report 8 . Leave it blank. To be filled in by
Number. - Data Processing Unit at the time of
" punching.
5. Crew 9=-10 Two digits. Write your code number
Leader as given in Appendix IV,
6. State 11-12 Different States in the North Zone
are coded 2s under:-
Code State
o1 Harvyana
02 Himachal Pradesh
03 Jammu & Kashmir
04 Punjab
05 Ra jasthan
0& Uttar Pradesh
7 Revenue 13-14 Codes for .Revenue District of H.P,
District will be as under:-
Code Revenue District
o1 ‘Sirmmar

02 Solan
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Sl.No, Item
8 Catchment
9 Forest
Division
10. Land Class

15

16

17

03 Simla

04 Bilaspur

05 Una

06 Mandi

07 Hamirpuor

08 Kangra

09 Charmka

10 Kuiu

11 Kinnaur

12 Lahaur & Spiti

For this survey catchments are
coded _according te the following
main rivers:-

Code Catchment
1 Yamuna

2 Sutle]

3 Beas

4 Ravi

5 Chenab

Forest Divisions are coded as under:-

Code Divisiop
1 Kulu

2 Seraj

3 Kotgarh

Consider the present land use of
about two hectares of area arocund
Plot Centre under reference and
classify the land use as per the
following codes:-

Code Land Class

! Forest Land: Consider as
forest land alllands with a
forest cover ( including
bamboos and palm) e.g. with
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11

Legal
Status

18

tree and/or scrub growth and
where land surface is not
used primarily for purposes
other than forestry.

Pasture & Grass Land: Land
primarily managed for culti-
vation of grasses and grazing
cattle.

Barren Land: All lands with
exposed surface and which are
lying un-utilised e.g. barren
lands, exposed rocks, sand
dunes, swamp areas without
vegetation.

Agricultural Crop Land: Consi-
der as agricultural crop land
all lands under cultivation
with or without any trce eover,

Orchard/Non-forestry Plantations:
It includes all lands on

which horiticultural orchards
and plantaticons of non-forestry
species have been raised.

Urban, Village & industrial
lands: This includes areas
of habitation and industrial
sites, if not less than 2 ha.
AIE0 o

Others: Includes-

{a) Water

(b) Roads other than Forest
Road.

{c) River beds

It also includes lands which
cannot be ¢lassified in any
of the above classes.

For legal status the feollowing
categories have becn made. Classi-
fy the plot in one of the categories
and write the cede in this columne.
Each category is to be identified
separately only if it is not less
than two hectare in area.
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12 Geology

Parent Rock

— et Al emm e ——

19-22

19-20

Code Legal Status

1 Reserved Forest: As per
definition of Indian Forest
Act.

2 Demarcated Protected Forest:

As per definition of India
Forest Act.

3 ﬁn—demarcated Forest: As
er definition of Indian
or.st Act.

4 Un-classed Forest: As per
definition of Indian Forest
Act.

5 Bairuni/Revenues lLand: Land

under the control of Revenue/
other Departments.

& Panchavat/Shamlat Land: Land
under the contrgl of Panchayat.

7 Private Land: Land not under
“the control of any Govt.
"Department.

8  Un-deteTmined Lahd:  Includes

land,which .cannot be;classified

in any of the dbove categories.

During the visit to the sample

plot geology-of. the.area,will be
studicd rEgarding Parent T8 cK com:
-paciness and herdness etc. It may
be possible to carry out the study
after examining road side cuttings
and 1and"slidss deccurfing in the
area., -

After study, classify:the parent
rock ESTundér:--

Code Iie@_ Description
01  S&nd”  Sand pdrticlds ccmented
Stong by ferruginious mater-

jal. It is generally
light brown in;colcur,

———— b i e e —
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10 Un-identified:

Structure 21 Stracturc of rocks will be studied
from the exposed surface of rocks
from and shall be classified as
follows: -

Code Structure
1 Compact and massive
2 Stratified
3 Concretious
4 Jointed
5 Un-identified.
Hardness 22 Hardness of the rock will be

ildentified with the help of a knife
and will be classified as under:~

Code Hardness
1 Very Hard
2 Hard
3 Soft
4 Very soft
13 Terrain 2328 The information regarding terrain is
Data. to be filled in from topo sheets and

actual field position. The area
around the sample plot should be
studied and record the informaticon
regarding:

Altitude

Topography

Slope

Position on hill

Aspect



/ méters should be written as
0519,

Topography 25

Slope, 26

From thc tope-sheet of 1" = 1 milc

.ar 1:50,000 scale find out the

altitude of tho plot centre in
metres, write the altitude in four
digits, drop the last two digits and
write the remaining twe in the
aprropriate columns e.g. an altitude
of 519, drop the last two digits,.
the remaining two digits only i.e.
05 should be recorded.

Judge the general topography ovcr
an area of about 2 square kilometers
around theplot centre from the

topo map and field observation and
classify the terrain in one of the
following classes:-

Code Class Description

1 Precipitoun Steep areas wherc
locgging is not
pcssible.

2 Very-hilly Areas wilth steep

slopes where. logg-
ing is possible
but difficult.

3 Hilly Areas with moder-
ate slopes where
logging 1s no
problem as per
existing practiccs.

4 Gently roll- Areas with a series
ing. of rounded hill
tops and gentle
slopes with wide
valleys in between
where logging is
easy.

5 Flat Plain ‘area.

Examine the slope on topo map
arcund the plot centre over an arcea
of about 1 sg. km. Also take
average of 2-3 slope measurements
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taken at different places and classi-
fy in cne of the following classes:-
Coda Degree
1 70° and ahove.

2 607 to less than 70°.

3 450 to less than BOOa

4 20° to less than a5°.

5 o° to less than 200.
Pogition on 27 Examine position of the plot centre on
Hiil. the topo map as well as on ground with

' referesnce to hill slope on which it is

locatéd and classify as unders-—

Code Postion on hill

1 Ridge top

2 Upper 1/3rd

3 Midadie 1/3rd

4 Lowar 1/3rd

Valley

Aspect 28 General aspect of the area wherein the

sample ﬁlot lies is to be studied on

the topo

map and ground and classified

as under:-

Aspect

_Northern

Ngrth—Eastern

Eastern

Southern-Eastern

Scuthern

Socuth~-Western

wWestern

North-Western

None

Q
Q
o7
o

O Do R woN e
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15.

Stoniness

Soll Data

Raw Humus

29

30-35

30

a2 T -

Observe in an areas of about 2 hect-
are around the plot centre and consi-
der the extent of rocky'boulders,
greater than 25 cms. in ‘diameter as
the boulders/stones of less than

25 cm. in dia weigh about 40 kg.

and c¢an easily be moved manuzlly.
Hence keeping in view stones/boulders
greater than 25 on. in diameter
classify tue pleot in one of the
following classes:c—

Code Description

1 More than 75% c¢f the land sur-
face 1s covered with stones/
boulders.

2 50% to 75% of the land surface
is covered with stones/boulders.

3 25% to 50% of the land surface
is covered with stones/boulders.

4 Less than 25% of the land sur-
face _is covered with stones/
boulders.

5 Stones/boulders absent.

Information regarding soil data is to
be filled 1n for sample plots having
land class as forest land. This
information may also be ceollected for
areas not falling in any of the azbove
referred category but which are
visited. For soil daga regarding
humus, consistency, texture, depth
and moisture.consider the predominent
soll type around the sample plot.

Raw' humus is undé_composed leaflitter,
the depth should be measured in cms.
and recorded as follows:

Code _  Depth

1 15 gn or more

2 1¢ cm to less than 15 cm
3 5 cn to less than 10 cm
4 Less than 5 am

5 Raw humus absent.



Humus

Consistency

‘Soil texture

31

32

33

~28.

Humus .is the decompbtsed organic

matter ( leaf, needles twigs etc.) whic
which has become a part .of the _
upper most scoil horizon. This should
be clearly distinguishad from
undecomposed leaf litter and its

depth measurdd in cms. and recorded

‘as follows:

Code Depth

1 5 cm "r more

2 2 cm to less than 5 cms.
3 Less than 3 cm.

W

Humus absent

Classify the soil in and around
“the sample plot in cne of the-
following classes:’

Code Congistency Class
| Friable
2 Slightly compact
3 Compact
4 No soil

Friakble Soil: -is .one which is loose
‘and which crumbles very easily while ™
pressing with fingers. This soil

can be scraped. easily with tece of «
the shoe. Sand content in this type
of seil is more. Pigging is very
easy.

Slightly Compact Sopil: is cne which
sticks together as a lump when taken
in hand. Digging of a pit in this
type of scoil is very easy with a
pick axe.

Compact Soil:. is one which makes
digging rather difficult due to
s0il particles cemented together.

Examine the texture of the soil in
the region where the humus and the
mineral soil are mixed, by feeling
with the hand and classify it in one
of the following categorics. Apply:
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this tést to the s50il type predomi-
nent in the area.

Code So0il Texture

Clayey
Clay loam
Loam
Saﬁ&y Loam
Sandy
Pebbles

Ho scil

--]O"-Lﬂl-b-_LnJN‘r—‘

Soil Depth 34 Examine the soil depth either by
digging pits or by road side cuttings
( near the sample plot) and classify
the soil depth in one of the follow-
ing categories:

Code S0il Depth

1 50 cm or more

2 40 cm to less than 50 cm

3 30 cm to less than 40 cm

4 20 cm to less than 30 cm,

5 10 em to less than 20 cm

6 Less than 10 cm

7 No soil
Sgil Mois- 35 e study the solil moisture in the
ture. sample plot, take some soil in your

hand, feel the presence of moisture
in it and according to your feel,
classify it into following classes:

Code Class S0il moisture

1 water logged Where water stands -
on the =s0il and
drainage 1s poor.

2 Moist Where soil mnis-~

' ture is high and
all is formed of
the dug seil by
hand.
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Vagetation

36

3 semi- Soil moist bHut ball is
Moist not- formed Ly hand of
dug socil.

4 Dry S0il is not moist at all.

This column is to be filled up for
those sample plots which under the
land class column hawve boen classi-
fizd as ' Forest Land'., Observe the
forest growth in the region around
the sample plot over an area of 5
hectares or more and classify it in
one of the following classes:

Code Vegatation Class
1 Forest
2 Degraded Forest
3 Scrub
4 Grassy
5 Others

The following definitions of the
above classes will help you in deter-
mining the class of vegetation to
which thesample plot belongs:-

Forest: It ‘includes all areas having

-tree cover of any density. The

following types of areas will also
be included in this category:

(a) Temporarily under stocked or
I un-stocked areas i.e. recently
worked arcas,.

(b) Young natural stands and Forest
Plantations at any stage of
growth.

(c) Arcas of dagraded forests
where 1t has been cut backa.

(d) Almndoned cultivation having
forest cover.



(e) Forost roads, streams, small open
arcas in the foroests and nur
~series which form an integral
part of the forests.

(£) Public and privatce forusts.

{(g) Bamboo bezaring areas pure or
in admixturc with other misce-
llaneous species.

Degraded Forest: It includes areas
having open forest patches with
trees of low height(generally not
moreé than 3 metres in height) near
habitation and cultivation showing
signs of heavy biotic pressure. In
such arcas the trees are badly
pellarded or hacked. It also 1nclud-
es small patches of young coppicce
growth ( rooted waste) looking like
rogeneration, Such rootod wastes
are the result of repeated cutting
back of the coppice shoots. The
area may or may not have sprinkling
of very few scattered un-—-damaged
trees. Areas having badly hacked
and damagzad bamoo clumps are also
included in this category.

Scrub: It includes area having
mostly scrub or bushy growth. The
area is generally devold of treds.
Although at times scattered trees
( 2-3 per hectare) may be found
standing. It will also include
abandoned cultivation and planta-
tions having scrub growth.

Grassy: This class covers areas
covered pra=dominantly with grasses,
provided thzat those. arc not less
than 5 hectarc in extent. Trees
‘or scrubs if present are less than
5% in density.

Others: All other areas not covered
by any of the above classes will be
classified in this category.
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17 Origin a7 Assess the origin of the stand, in the
field and classify the information in
one of the following classes:

Code Class

1 Natural

2 Man-made

3 Partially natural and

partially man made ©.ga
natural forest, supplemented
with artificial regeneration.

18  Forest 38-39 Classify the forest crop in which the
Type. sample. plot lies in one of the following
' For_st vypes, provided that it is not
less than 2 hectares in extent.

Code Forest Type.

0l Chir

02 Blue Pine

03 Deodar

04 Spruce

05 Fir

06 Spruce/Fir

07 Spruce, Fir, Blue Pine

08 Deodar/Blue Pinc

09 Broad leaved species

10 Conifers with Broad leaved
species.

A1 Ban Oakr

i2 Moru QOak

13 Kharsu Oak

A species constituting more than 75% of
the forest crop will be considered as
pureé. Any species less than 25% of the
mixture will ke ignecred 1.e. in the
case of the mixed forest a species shall
be recognised only if it censtitutes
more than 25% of the mixture.

19 Storeys 40 , ‘Conzider the Forest Type te which the
sample. plot belongs. and describe the



— e s e mn mme e fem e s e o mem e S e mm Sww —— mmm mmm =Eh e e e e e R W e e

20

21.

Top Height 41-42

Slze/Age

.43

vertical distribution of height of the
trees 1o the stand, in one of the
following classes. Do not consider
shrubs as a storcy.

Code Storeys

1 S5ingle storeyed forest.

2 Two storeyed forest. Tha
variation in heldght is such
that the trees can be group-
ed into one upper and one
lower cancpy/storey.

3 Multi~storeyed forest. The

variation in height is such
that it i1s not possible to
group. the trees in different

canoples/storeys.,

Cecularly estimate the average height
of the top canopy i.e. the average of

the heights of -predominent and codomi-

nant trees, in about two hectares area
around the. sample plot and round it
off to the nesarest 5 metres. The
wccular estimate must be checked with
2=3 actual measurements of predominpant
and codominant trees in the stand with
Blumeleiss hypsometer.

Example: (i) If the average height is
27 M. round it off to
25 M. and record.,

(ii) If the average height is
28 M. round it off to 30 M
and record.

Not=:s In a young crop with scattered
mother trees the top height of
the young trees should only be
recordad. Ignore the mother
trees when estimating the top
height.

On the basis of the majority diamater
{ over bark at breast height) class to
which the sample plot belongs, classify
the age in one of the following class:



— —_— e e s - e — e —— —— [ —

22.

234

Spacing

Method of
regenera—
tion.

44

45

e e mm T mm = e mm — wm ma A e e e e o e e mew

1.Ragener—
ation.

2. Young
3. Middle
aged
q, Mature

5, Over
mature

D.B.H‘IOQB.
in cms.for
coni fers..

ﬁnB-'ﬁnoaB--l in
ans. for brosad
leaved spcecies.

Less than 10
10 to less
than 40

40 te less
than 60

60 to less
than 20

90 or above

Less than 10
10 to less than
20

20 to less than
30

30 to less than
40

40 or more.

Observe average spacing of trees in’

and around the sample plot.
measurements in the beginning.

Take a few
Afrer

a few days you should have enough
experience to assess the average spacing.
Classify the average spacing in one of
the following classes:-

Codea

OV D~ s wN e

Sp acing in meters

Less than 1.5

1.5 to less than 3.0
3.0 to less than 4.5
4.5 to less than 6.0
.0 to less than 7.5
7.5 to less than 2.0
A:0 to less than 10.5
10.5 to less than 12.0

More than or equal to 12.0

as follows:z-

Code

1
2
3

Method

The niethiod of regeneration was codified

Matural regeneration

Artificial regeneration
Partly natural & partly
artifidial regeneration.
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24, Status of 46 In PB I area of Regular Working Circle
regenera- Chir Working Circle and Fir Yorking
tion. Circle regeneration status was studied.

The regeneration of main specids was
assessed around the plot centre in a
radius of 5 metres and it was coded as
below for natural regeneration areas
and artificial regeneration areas:

A~ For Natural Regeneration areas:-

Code Status Description

pul Good 10 or more estabklished or
20 or more saplings or
40 or more seedlings or
80 or more recruits

2 TFrair 5 to less than 10 esta-
blished or 10 to less
than 20 saplings cor
20 to less than 40 seed-
lings or 40 to less than
BO recruits.

3 Pocor 2 to less than 5 estakli-
’ shed or 5 to less than
10 saplings or 10 to
less than 20 seedlings
or 20 to less than 40
recruits.

4 Vary Less than 2 é&stablished
poor. or less than 5 saplings

or less than 10 seedlings

or less than 20 recruits.

5 Absent No regeneration ( A1l
stages absent).

B— TFor artificial regeneration areas:

Code Status Description

1 Good When atleast 50% of the
plants planted had
attained the established
stage or 75% saplings
stage or 100% seedling/
recruit stage.



Description

1 2 3
Code No. Status
2 Fair
3 Peor
4 Very
Poor
5 Absent

/ than 1 metre.

When 25% ‘to less than 50% of
the 'plants planted had attaincd
the established stage:or 50% to
less than 75% sapling stage or
75% to less than 100% seedling/
recruit stage.

When 10% to less than 25% of the
plants planted had attainsgw
established stage or 25% to

less than 50% sapling stage or
50%,to less than 75% seedling/
recruit stage.

When less than 10% of the plants
prianted had attained the estab-
lished stage or less than 25%
sapling stage or less than 50%
seedling/recruit stage.

All stages abksent.
Height criteria fixed for
different stages fcor regenera-

tion coded ahove was:—

Established: Height 2.5 metres
O MmMmorea.

Saplings: Height 1 metre to less
than 2.5 metre.

Secdling:Height 30 cns to less/
Recruit: Height less than 30 om

In case there was mixture of
established sapling., seedling
and® recruits in any plct consi-
dered for judging the status of
regeneration, it was converted
to that stage of regeneration
which was occuring most in that
plot i.e., 1if there were more
saplings than established and
seedlings, the established and
seedlipgs were converted into
saplings and status of regenera-
tion recorded according to this
number of saplings. This inter-
conver«-tion factor used for
determining the status of regen-
eration was:
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1 BEstablished = 2 saplings = 4 seedlings
= 8 recruits.
23 Working 47 The working circle in which the sample ploct
Circle was ;located was mentioned here according to the

follow1ng codes -

Code No. Working Circle.

Régular Working Circle
Chir horflng Circle.

Fir Working Circle
Selection Working Circle.
Protection Working Circle
Others.

OO LN SU RN I

26 Periedic. 48 when: the sample plot ‘fell in Regular Working
Blocks Cirecle or in Fir Working Circle the periodic
blcck in which it fell was alse mentioned 2s

per following: codes:-—

Code Pericdic Block
1 PB-1
2 PB-other
3 Not. applicable.

27 Occurren- 59 The occurrence of medicinal plants was estimated
ce of _ vy the distance between the two most adjacent
medicinal nlants. The occurrence will be then classified
plants basing on their mutual distances as follows:-

Code Ce urrence Class
A Distance less than 5 metres.
2 Distance 5 meters tp less than 10

L
metres.

3 Distance 10 meters to less than .15

meters.
4 ‘Distance 15 meters to less than 20
mepzrs.
5 Distance more than 20 meters.
6 Absent.
28 Ueeds & &0 The occurrence of weeds and grasses in the
Grasges -sample plot-and its surround over about 2.

hectare area should be classified as follows:
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29.

30.

Defects &
Diseases.

Grazing.
Iincidence,

61.

62,

_________ A____”__-"-"---C
Code Description
1 Dense Bushes
2 Ogen'Bushes
3 Dense Grasses
4 Open Grasses
5 Dense bushes and open grasses
& Dense bushes & dense grasses
7 Open bushes/densé’ grasses
8 Open bushes-open grasses
‘9 Absent

The defects and diseases of forest crop
in the sample plot and its surroundings
over about 2 hectare ar'ea should be
classified as follows:-

Code Description

1 Tree crop is badly lopped.
2z ‘Tree crop is dying.

3 Tree crop having defects.
4 Trees are malformed and of

twisted grain etc.
5 Mo defect,
The grazing incidence in the  sample
plot and its surrounding area over

about two hectare should be studAied and
classified as follows:-—

Cede Grazing incidence

Heavy Grazing.

2 Medium grazing
3 Very little grazing
4 No grazing.



32.

33.

34.

Fire
incidence

Plot Status

Plot number

Grid Zone
MNumber.

b4

65

66

The fire incidence in the sample plot
and its surrcounding area over about two
hectare should be studied and classified
as fopllows:-

Code Fire incidence

1 Fire incidence is very high.
P Fires are very frequent.

3 Fires occasiocnal.

4 No fire.

Depending on whether the sample plot
was visited or not for collecting
varicus information its status should be
classified as follows:-

Code Plot Status

1 Plot was visited and informa-
tion colliccted,.

2 Plot was visited mut the
information could not be
collected.

3 Plot could not be wvisited.

Plot not visited -by the study
cf map.

One digit. The sample plot on the

grid north of the cluster centre will -
be considered as sample plot No. 1 and
that lying on grid south of the cluster
centre will be considered as sample
ploct No. 2. But in PB areas the sample
plot located on the cluster centre was

considered as sample plot Ho. 1 and

that located on any direction i.e.
Morth, East, South or West of the
cluster centre was considered as sample
plot No. 2.

One dlgit. The grid zones are mention-
ed at the bottom of the map sheet. The
codes pertmining to various Grid Zones
are given below. Write the appropriate
code in the appropriate column.
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Code Grid Zone
A 0
2 IA
3 1B
4 TIA
5 ‘118
6 . IITA
7 11IB
8 IVA
9 IVB

35. gi;gtgngigzzg. 67-74 :Eight digit. 'Clustér-centre grid
- : reference or C.G.G.R. 1s to be
taken from the map sHeet as per
JAnstructions under heading referencing
cf Chapter II.

36. Inventory 75-76 Two. digit. Leave it blank. To be
Design. filled in by .Data Processing Unit
at the time of punching.
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Telly Sheét Form

Codinq Instructions

The Tally Sheet Form should be fllled up only when
the vegetation class in thé P.D.F. is forest.

For all other categories of vegctation class Tally
Sheet form is not required. Tally is to be talken
with Basal area Factor- 2 (B.A.F, 2).

Ignore Bamboo clumps for taking tally with B.A.F. 2.

Ignore trees having less than 10 <m. D.E.H. ©.B. for
taking tally with BLA.F. 2.

Always take a sweep by standing at the plot centre
with the Relaskop to count the tally of '"IN' trees.
The sweep should start from North direction in a
circle in clock-wise diresction till the circle is
completed and a2ll trees are sighted.

Measure with calliper the diameter {( O0.B.) at breast
height ( at a point 1.37 M. above the base of the tree
from the uphill side) of all the 'IN'trees.

Take only one D.B.H.O.B. measurement towards the plot
centre.,,

If you cannot decide by observation whether a tree

is "IN' or 'OUT' +then me€asure the horizontal distance of
the tree from the plot centre peg and diameter of the
tree at rightangle to the plot centre and check up from
the table given in the end in Appendix 111, as to

whether that partigular tree is 'IN' or ‘OUT' Detailed
procedure of taking tally is also given in n this appendiX.

In hilly areas the breast height point ( 1.37 M.) from
the ground level should be measured on the uphill side
only.

If there is any abnormality at the breast height then
in such cases find out another point for measurement of
diameter either little above or little below the actual
breast height peoint.

In case a tres is forking below or at the breast height
point each stem originating from the point of forking
will be considered as a separate tree for tally and will
be measured separately for diameter also.
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11. Codes pf'different\species.are-givgn,in_kppendixlIV.

12. Coding instructions for filling up, ther Tally Sheet
Form. '

S_N. Itenr. . Col. Nos.. Description.

L. Job 1-3 Leave it blank. To be filled in by

Data Preocessing Unit.

2. Card 4=5 ~C0— —do=
Des=sign

3. Repett  6-7 ~do- —do-
Number

4. ‘Sub— 8 —do-. —do-
Report
Humber.

5. Species 9-11,15-17, Species code from Appendix V

10.

114

Cogde

IHancter

Total

NMumber of

trees.

Plaot

Namber.

Grid
ZoneE

Cluster
Centre

Grid

21-23,27-29
33-35,39-41
45-47,51-53
57-59.

12-14,18-20
24-26,30-32

36=38,42-44

48-50,54-56
60-62.

63-64

65

66

67-74

Reference.

Inventory 75«76

Design.

‘Total number of "IN'

is to be filled up for the
appropriate specie in these
columns.

Diameter should be filled up to
the nearest cm. 1R these .columns.

trees
should be filled in this e>lumn.

Plot number shduld be given as
given in P.D.F.

Grid Zone should be given as
given in P.D.F.

Should be given as given in
PDD.FI. ! )

Leave ‘1t blank.

To be filled in
by D.P.U,
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4.

Sl.No.

1.

2.

—47-

sSample Tr%e Form

Codin& Instructions

Sample Tree Form is to be filled in only when the
vegetation class in P.D.T. is forest.

Details of the tally trees of the North-West quadrant
should be filled in this form..

Bamboo clumps stionld be ignored.

Coding instructions for

Item No. Col. No.
*

Job 1-3
Card Design 4-5
Rgport. 6=7
Number.

Sub-Report 8
Humber.
(Species Nil
,Local name

or betanical

NAame

Serial Number  9-10
Species coads. 11-13
Dominance. 14

filling up the Sample Tree Form.

Description

Leave it blank. To be filled
up by Data Processing Unit.

—-d0o=—- —-do~
=d0=- =do=—
-do- -d0-

Write the name of the speciea

in this colwmn ( Refer
Appendix IV).

Write the serial number of
the trees in: this' column.

Write the speciss ceode of
concerned tree in this column.
Kefer Appendix YV for the
species codg. For species
which have not been given in
Appendix V write 098 i.e.
code of miscellaneous spo.
and write its local name in
the rdlevant columrn.
Classify the tree in one of
the following dominance
classes.

Code Dominance

1 Dominant

2 Dominated.
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Code bom{nance

3 Supressed.

4 ‘Tree of under storey.

5 Solitary

6 Abnormal and damaged tree

b

The following description will be
Used in determining “the dominance
classes:i—

Dominant: This tree is onc which
forms the uppermost-lieaft canopy and
whose lesding shoot is more or less
free.

Dominated: This tree 1s cone which
does not ferm part of the upper most
leafl canopy but the leading shooct of
which is t definitely over-topped by
the neightyadiing trees and its crown
is not fully free., Its height is
usually about ¥th of the Adominant
Lrecs.

Supressed: This tree is one whose
lcading shoot is definitely over
topped by its neighbouring trees.
Height of such trees is usually about
5/8¢h of the dominant trees. Such
trees usually suffer’ from slow. growth
due to supersession., {(Note: A small
supressed tree standing with its
leader free in a chance gap should not
e classed as a dominant or dominated

tree).

Tree of under storev: This tre~ s
one which is a part of the under
storey.

Sclitary: This tree is one which
is standing alone in a blank.

Lbnormal & Damaged Tree: This
category includes wolf trees, trces
of abnormal growth/shape, old trees
and damaged trees.

Diameter at 15-17 Measure with calliper the diameter
brcast over bark at breast height of the
height in tree towards the plot centre and
cms . record it.



10. Total 18-19
height in
metres.

l1. Clear 20-21
BEcle.

12. Defect 22

Natural

13. Defect 23
Others

—A5—

Measure the height of the tree

from the base on the uphill side to
the top of the leading shoot with
Hypsometre to the nearest metre and
record it. The procedure for
height measurement by hypsometer is
given in Appendix VI.

Measure the height along the stem

of the tree from the base on the
uphill side to the beginning of the
regular crown with Hypsometer to the
nearest meter. Beginning of regular
crown in conifers iIs the point where
the firsit complete live whorl starts.
For broad leaved species this point
m&dy be recognised as the place from
where the 1st mejor live branch
takes off or from where the main
stem forks, if forking is above
breast height, point.

Expmine the stem of the tree and

classify as under on the basis of
the extent of " Natural Defecks"

and write the code in the column

headed " Defects Natural".

1. Complete stem length fres
of natural defects.

2. One third stem lehgth
having natural defects.

3. Two third stem length
having natural defects.

4. Full stem length having:-
natural defects.

Natural Defects

Under this ~ateqory all those
abnormalities are included which
are very natural and normal for th~
trees e.g. kncts, callusformation,
twisted or spiral grain of Chir etc.

Examine the stem and classify as
under on the basis ©0f the extent of
defects caused by " External Agen-—
cies" and write the code in the
column headed " Defect Others".
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15.

le.

17.

Crown width
towards plot
cecntre in
decimetres.

Bark thick-
ness towards
P.C. at B.H.
in mm.

Radial
increment
towards P.C,
atB_H., in

mm for the
last 10 years.

Radial
‘increment”
towards P.C.
atB.H. in mm
for the last
20 years.

24-26

27-28

2930

-4 6

1. Compléte stem free of any
defect.

2. One third of stem length
having defects.

3. Two third of stem length having
defects.
4. Full stem length having defects.

Dcfect Others

Include damage caused to the tree
stem by pathological, entomclogical,
climatic or biotic factors. Damage
by these agencies may result in loss
of cellulose material and weakening
of the strength properties of the
timber. Such defects include borer
attack, fungal attack, fire damage,
hollowness, snow and wind damage
eta,

Measure the crown width in a direction
p01nt1ng towards the plot centre
in decimeters and record .

Blaze the tree and remove the bark
making a neat out at the breast
height point towards the plot centre
where the shorter arm of the calliper
touched the stem while taking the
diameter measurement. Measure the
bark thickness with a scale to the
nearest mm and reccord in this column.

Remove a core with the help of
increment borer at the breast
height point, from the side towards
plot centre. -

B YCount the number of
annmual rings from the periphery
towards the pith with thc help of
magnifying glass and measure the
increment in millimeters for:

- the last 10 years
- the last 20 years,

and record it in appropriate columns.



18.

19.

2Q0.

21.

22,

23.

-3 2_4 L

25.

—d 7=

Bark thick-~ 33-34 Measure the bark thickness ot

ness opposite B.H. opposite to the plot centre

to P.C. 2t in the, same way as done dbove

B.H. in mom., { Col. 27-28) and record.

Radial 35-36 Measure the increment opposite

Increment to the plot centre in the. same

opposite to manner agz done above { Col. 29-32)

P.C, at B.H. ard racord.

in mm for

the last.

1Q years.
~do— 37-38

for: the

last’ 20

yearsa

Total number 35~40 Tozal number of trees in MNMorth-West

of trees. cuadrant for, which this data is
ccllected should be recorded here.

Plot. Number. 65 Prot number should be given as
cgiven in P.D.F.

Grid Zone. 6¢ 3rid Zone should be given as
giver. in P.D.F,

-Cluster “entre  :7-74. It should ke given as given in

Grid Refeérence. P.D.>.

Inventory Desigr. 75-76  Leave it blank. To be filled in

by D.F.U.
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3.4, Medicinal Plant Enumeration Form

_ Coding Ihstructipns

1. This form will be filled up only when the occurrEnce
of medicinal plants “n P.D,F. Col. No. 59 has been
shown as Code No. 1 to 5.

2. Separate Medicinal Plant Enumeration Form will be
attached ‘“fdr different sample plots.

3. Enumeration will e carried out in the North-West
quadrant of a fixed plot of 0.1 ha. size only. The coding
for different medicinal plants will be as follows:-

sl. tlo, _Botanicsl Name Local name
1. THoscorea deltoidea Singli-Mingli
2. Podaphyleum emodi Ban Kakri,

3. Aconitum heterophyllum Ateces

4. ‘Gerinium macrocephala Dhup

5. Genﬁianq Kurro Karu

5. Others.

Coding instructlons for fllll_g up the Medicinal Plant Enumeratxon
Form:

Sl.No. i1tem No. Col. No. Description
1. Job 1 to 3 Leave it blank. T¢ be £ill-
ed in by Data Processing Unit.

2. Card Design. 4 to 5 ~-do- —do-

3. Report No. 6 to 7 -do-~ -do~-

4. Sub~Report 8 ~do- =d0=

Mumber.

5. Species Code 9,12,15, Write the species code of
18, 21 medicinal plant in this
and so column.
Qr -

6. No. of plants. 10,11,13, Write the number of medici-
14,16-17, nal plants in this column,
19-20,
22-23 &

S50 On.



10.

11.

12.

Species

Total No:

of plants.

Plot No.

Grid Zone.,

Cluster Centre
Grid
Referenca.

Inventory

Design.

—49-

Nil

63,64

65

66

67-74

75-76

Write the local name or -botanical
name of- the gpecies below species
code, and No. of plants.

Total numBer of médicinal plants
in the North West quadrant of
0.1 ha. plot should be written
in this column.

Plot No. should be .given as
given in P.D.F.

Grid zone should be ‘given as
given in P.D.F.

C.C.G.R. should be given as given
in P.D.F.

Léave it blank to be £illed up
by Data Processing Unit.

@x@r@* @@
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CHAPTER- IV

4.1 The copies of different field forms used for collecting
inventory data are attached herewith.
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CHAPTER-V

VOLUME AND CROWTH STUDY

{ FOEM FACTOR & CULL FACTOR STUDY )

The Form Factor & Cull Factor study is necessary to
work out the total volume and ytilisable velume in a survey
arca. After felling a number of trees the actual volume of
trees of different diameter for different species is worked
out by cutting the main stem and branches into different sections.
The cull volume i.e. volume which is infected by different
defects and is not utilisable is also worked cut from
the basal area occupied by these defects and the length
of the stem upto which these defects extends From this
total volume data general volume eqgquation is worked out
for a particular species and from this general volume
equation, a regression equation based on "diameter only
is derived for calculating the total volume species-wise
and diameter class-wise. .Data for this study should be
colleg;ed for atleast 5 to 10 trees 'in each diameter class
for,each species for making a reliable general volume eguation.

At the time of taking up this survey when the
discussions were held between this corganisation and forest
department of Himachal Pradesh the Himachal Pradesh forest
department agreed to provide volume tables for the species,
occurring in this-area, but later on they expressed their
inability to provide these volume tables for different species.
Efforts were made to collect felled tree data for different
species from the areas which were alrecady being worked by the
forest department or by forest contractors or by Himachal Pradesh
férest development corporation within this survey area to
affect economy and to avoid felling a large number of
trees. in standirig forest. This data collection was done
as per the usual procedure adopted for céllecting data for
this study by this organisation. In all the data for
95 trees of different species was collected. Further data
collection was stopped,due to paucity of time and to avoid
delay in publishing the report. When this felled tree data
of 95 trees was sent to Data Processing Unit for preparing
general volume equations it was considered insufficient as most
of the data collected was for Fir trees only. After examining
the diameter height curves for the sample tree data of the
species found In this survey areéa and of same gpecies
for Chenab survey and Uttarkashli survey both done in the
past it was decided that the Yeneral Volume Equations
develeoped for these species for Chenab survey be used for this
survey as the'sample'tree data of this survey and 'that of Chenab
survey compared well. The lcocal volume eguations thereafter,
were derived by using this sample tree data of this survey in
Chenab Valley general wvolume eqgquations.

As this study was not done fully and whatever data was
collected has not been used in the final report preparation, it
is decided not to deal with Methoddlogy of this study in detail
here.

@_* @ @fr@
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CHAPTER- VI

MARKET AND DEMAKND STUDIES

6.1 Introduction

B.1.1. By inventory survey. and Volume & browth Studies
the total growlng stock both utilisable and defective as
also the annual growth rate of this growing stock is worked out.
But before wood balances i.e. annual surplus can be workad out.
it is very necessary to Xnow ‘the local reguirements i.e. 'wood
requirements within the survey arca as.also the committed supplies.
‘As wood is being put to a large number of uses and its major
consumptipn'is also by .illiterate rural pecple the carrying
out of this study is extremely difficult. The okjectives ¢f this
study for this survey were as under:;

5.1.2. Obijectives of the study

(i} to estimate the apparent consumption of wood,
(timber, poles, firewood and charcoal) bamboos
and. important M,.F.Ps. within the survey area.

(ii} to, estimate the consumption of wood anad
bamboos for house holds and by various Govt.
Departments both in rural and urban arees
fAlling within thesurvey area.

(iii) to estimate the wood consumption by Wood
Based Industries and other small scale
Industries including Packing Case Industry
for fruit packing within the survey area.

(iv) +to estimate the pattern of consumption of
wood by individual species or a group of
species and if possible, by quality classes
also.,

6,2 Data Collection

6€.2.1. To achievé the akove objectives following data/
information was collected for eatch different objective

For: objective (1)

(a) Total recorded production from:-

(1) Forésts under the Gontrol of Forest
Depardanent within the survey area.

(ii) From private’ and Panchayat-Forests
within the survey areca.
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(1ii)} From forests under the control of Kevenue
Department within the Survey areca.

{b) Export from the survey area:-
(i) By 'rail from Railway Authorities.

(ii) By recad from Check-posts or divisional
Forest Office.

(iii) By water transport from Check-posts or
Divisional Forest Office.

(iv}) By other means, if any.

(c} ‘Import into the survey area:-

(i) By rail from Railway Authorities.

(ii) By Road from Check-posts or Divisional
Forest Office.

(iii) By water transport from Check-posts or
Divisional Forest Office.

({v) By other mecans, if any.

For objective {(ii)

Data for consumption of timber for following purposes within
the survey area will be collected:

(a) For house holds and agricultural implements/tools.
(i) For House construction and repairs.
(ii} Furniture and fixtures.

(iii) Agricultural implements/tools including
cots.

(iv) PFor fire-wood and charcocal for burning
purposes.

(v) Bamboos for roofing, ceiling, mats, baskets
and partitions etc.

(b) Recorded supplles to Government Departments, Corporations
and committed supplies to major industries within and
outside the survey area.
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Objective (iii).

For this objective the wood consumption.will be) considered
only in the final usages and not as intermediate products.
The data will be collected for' all Wood Based Industries
within the survey area.

Obiect {(iv)

This will be worked out from data collected.for above three
objectives.

6.2.2., During the actual execution of these studies the
following data was collected:~

S1,.No. Data description Data -collected Source . Remarks
1. Total -recorded
production from
(1) State forests by For the years  Concerned
contractors, Deptt. 1973=74 to Divisional
and right-hoclders 1976-77. Forest
including - free Cffice.
grants.

(i1) From Private and
Panchayat lands. -do-- —-do-~

(1ii} From Revenue lands.. It is. very negligible
and reeords for this
were not available-in-
revenue offices of
the survey areca.

2. Export from the
Survey Area,
By Road and Water 1973-74 to Concerned
as there are no 1276-77., DPivisional
Railway in the. Forest Office
survey area. and vatious

Check-posts..

3. Impert -inte the
survey area
By Road & Water as there - - There are
are no railways in the ne imports
survey area. into the
survey

arcaa



4. Wood consumption in
house holds:

59—

Data collected in each Forest Division was as follows:

(i) Rural area:

Forest Division No. of No. of
Villaqges. houses sampled Scurce
Kulu 7 21 From houses
ltself.
Seraj 3 8
Kotgarh 7 13
{1i} Urban area:
Forest Division Name of Town No. of houses Source
sampled.,
Kulu Kulu & 8 & 3 From houses
Manali. itself.
Seraj . - -
Kotgarh Rampur S
5. Supplies to wvariocus 1973-74 to Concerned
Government Deptts. 1976-77 Diyisional Porust
Office. ’

6. Consumption by wood
Based Industries.

No. of wood kbased
industries visited
in each Forest
Division are-

Name of Forest Ho. of

Division. . units
Kulu 120
Sera j -14

Kotgarh 91

Wood requirement for the

packing cases of fruits is

a major demand. This recquirement
as worked out by Horticulture
Department for the entire State
was obtained from them and the
requirement for the survey arca was
worked cut from that.
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6.3 Instructions to Crew Leaders for coilection of datas

6.3.1. In addition to the general instructions to
the Crew Leaders given in Chapter II of the inventory methodology,
the following instructions which relatcd exclusively to
this study were given: '

6.3.2. You have been provided with some Assistants
tc help you in data collection feor this study but at no time you
will leave this data collection job entirely to any of your
assistants. This data collection will recuire the
application of all your intelligence, rescourcefulness and
tact alongwith your capacity to tackle various persons
right from rural illiterate to urban educated. You
may have to face a lot of guestions, problems and suspicions
Auring the course of data collection. You will also be
required to contact various wings of public l1life including
high Government officials, traders and common men. To
avolid embarrasment while collecting data from such pecple
you should be very clear in your mind about the details of
tHis study and querries you are .going to make from these
people. AS this entire study will require you to deal
with public constantly & closely you should behave and
conduct yourself as alsc your other assistants in such a
way that it enhances the image of this Organisation rather
than to be rude and authoritative which will bring a
bad name to this Organisation and alzo no cne will supply
correct data.

6.4 Methodology adopted for collecting different data:

6.4.1. The following methodclogy was adopted for
collecting field data from different sources and to fulfil the
various laid=down objectives.

For Objective (i)- Apparent consumption of wood etc.

(a) Total. Recorded production

Wood will include timber, poles, firewood and
charcoal. The information about the production of
wood and M.F,Ps. will be -collected from concerned
Vivisional Forest Offices or Revenue Authorities,
as the case may be. It is expected that the
recorded productiofl from forests under the control
of Forest Department and private forests will be
available from theDivisional Forest Offices and
forests under the control of Revenue Authorities
from the concerned Sub-Divisional Officer or
Tehsildar. The removal ©of wood from thaose
forests will be generally through Forest Corporations,
Departmental Agencies, Lessees, Right Holders,
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Concessionists and Free grants etc. The sameé proforma
as used for copllecting information for .removal by
Departmental -Agencies will be used for removal by State
ForestCorporation mut where both are working in the same
division, separate sheets will be used for Departmental
Agencies & State Forest Corporation. These

production details will be available with

State Forest Corporation or Timber Extraction
Divisjons, but care must be taken that any

detail is not entered twice in the proformae

i.e. once when these are collected from these

sources and once when these are collected from

the territorial divisions. In case the

information collected from territorial divisional
office are inclusive of these information and

they can supply the brenk-up of removal by different
agencies, we can verify™the correctness of the
information collected from the Territorial Division
with these sources and know the discrepanciés. 1In

case of the Territorial Divisional Office, these
details will be available from any of the following
records:-—

(i) Annual Administrative Reports or
statistical Reports.

(i1) Lease contract files.
(1ii) Extraction records.

In some cases the details might have to be
collected from Range Offices, but here also we
are ‘to take care that they are not entered

twice or duplicated. Any doubt regarding

the correctness of any information should be

got clarified from the concerned Divisional
Forest Officer. The number ©of forms to be

used for-collecting these details are 1 to 10,

In case the details of onc form are inclusive

of another form a foot note to that effect

should be given under both such forms. As a pelicy
matter the Government allows villagers to

remove wood and bamboos 1t concessional rates for
their bonafide requirements like house
construction, building repairs, agricultural
Amplements and burning etg. Sometimes due to
natural calamities like floods, fires, the
Government supplies forest material i.e.

wood free of charge or at a very nominal

rate to affected persons. Also for certain,
community & religicus functions and charitable
institutions free grants are allowed by Government.
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All such information should appear in the
proforma for Right Holders and Frece

Grants. In addition to annual Administrative
Reports, there may be speccial registers/
records maintained in Divisional Forest Office
for recording removals on these grounds e.g.
register for free grants and these details
will be eollected from thesz sources.

Where it is not possikle to know the

removals by quantity the removals should

be recorded by number of trees with their
diameters and this procedure may have also

to be adopted for removals from revenue
lands. Generally no wood is transported

from one place to another without a

Transit permit issued by a competent Forest
Officer and hence almost all types of
removals from different sources will be
available in Territorial Divisional Office
and if this be the case, we are again to be
careful regarding dupllication and double
entries. TIf both private forests and panchayat
forest are available in one division,
.Separate sheets of form No. 9 & 10 will be-
used for each of these. This data will be
collected for only four years i.e. 1973-74 to
1976-77.

(b) Export from the Catchment

The information regarding this study will be
recorded from Railway Authorities and from
Check-posts. Preference will be given only
to ceollect information from the Check Dosts
lying at the border of. the survey area or
else there will be chances of duplication.
.The infomation regarding water transport
l.e. river floating will be available with
the concerned Territorial Divisional Office
as it is he who generally allows the
Contractors tw float their timber in the river,
Infomation regarding export by road and
railway will also be available with Territorial
Divisional Office and concerned Range Office.
In casg such information is collected from
more than one sourcz care regarding its
duplication has to be kept in mind. The
torms used for collecting this information
will e 11,12.13. Export by other means i.e.
not by rail, rcad and water will be entered
in a form like that of form HNo. 13 and means
of transport will be mentioned under remarks
column against guantity transported by that
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For Obective (ii)
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means. This data will be collected for four
years i.e. 1973-74 to 1976-77.

Tmport -inte the Catchment

This information will have to be collected
from the concerned authorities i.e. Railway
Autheorities for imports by .rail and from
Check Posts for imports by :road and water
transport. It may be a bit difficult to
collect information regarding rail and

water imports, but in case of imports by road,
the infomation will be available with
Check-posts situated on the border/periphery
of the. survey area and will be collected

from there. However, enquiries will be made.
from concerned Divisional Forest Officers
and Range Qfficers and in case they have some
information regarding imports, it will also
be recorded. The forms for collecting

these 1nformatlon will be 14,15 and 16.

Care should be fakén to avoid duplication

or double entries of information if collected
from more than one source: Import by other.
means i.e. not by rail, rcad and water will
‘be- entered in a formdike that of Form WNo. 16,
and. means of transport will be menticned in
remarks column -against quantity transported
by that means. This data will be collected
for four years i.e.- 1973-74 to 1976-77.

- .Consumption of wood etc. by House-holds and

{a)

Government Departments and committed -supplies:

By House-holds:

The total population of the survey area and
rthe number of residential units i.e. house-.
holds will be worked out from the concerned
District Census HandBooks. The villages

will be selected randomly from the list

of the villages as worked out from these

Hand Books. To select the houses all dwelling
units or houses in a selected village will be
listed in different types to be made by on
the spot verification. For this classifica-
tion three different categorles to be adopted
will be Kacha, tiled & pucca houses. For
non-residential buildings like Hospitals,
Schools, Godowns and other Government.
buildings the same classification as Kaccha,
tiled and pucca will be adopted. One non-
residential building in each type wherever
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it will be available in the selected village
will be"visted and data. collected for consum-=
tion &f- wood for bu1ldlng and furniture etc.
Te clarify this point it is stated that if
for a selected village there is a school,
Hospital andGodown and if one of them is a
Kachha bBuilding and other two are Pucca, the
study will hawve to be made for one Kaccha
building and one Pucca building of this
category i.e. non-residential in that

village and this practice will be in

that village and this practice will be
followed for all the villages. The store-
rooms 2nd cattle sheds ete. if attached or
‘detached from a residential building will be
considered as a part of that building and
included - in the study. In case of urban
areas all the towns will be visited and
residential units to be surveyed in each town
will be/constructions only. The information
regarding new constructions can be had

from the Town Planning Authority,

Municipal Committee or HousingBBoard etc. of
that town. The information regarding
completed new houses will be collected from
these authorities for the previous financial
year i.e. 1975-76 and in case the number of
houses to be visited in a particular town is
not fully covered by new buildings construc-
ted in that financial year constructions of
previous financial year will also be consider-—
ed till the. required number of the residen-
tial houses is achieved. In“case an owner of
the house or residential building refusés

to cooperate, another house shall be selected
according to the laid down procedure in

both rural and urban arcas. In case more
than the required number of houses have béen
constructed in the financial year 1975-76

in any town the selection or Iejection will
be made randomly i.e. if there are 25 new’
houses and 23 are to be selected it is

better to-reject 2 houses and take balance

23 for study. Wood consumption for non-
building purposes like furniture, fixture,
cots and other wooden articles as also
agricultural implements etc. for ecach
selected unit will be worked out by taking
actual measurements of such items. The field
data for this objective will be collected
under various heads of Schedule A, Schedule
B, Schedule C, Schedule D, Schedule E and
Schedule F of Form No. 22.
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(b) .. Recorded supplies to Government Departments,
orporations andCommitted supplies to majoX
Industries within and outside the survey area:

These details will be collected separately for
cach category of consumer. Various categories of
consumers will be available with Divisional
Forest Officer or Industries Offlcer of the area.

The Government Depdrtments which consume or
get appreciable guéntity of wood .and bamboos
are Railways, DGS & D, Dafence Services, Mining;
F & T., Forcst Department; P.W.D. and
Religious endowments etc. These departments
generally obtain their requirements directly
from the Forest Department or from Private
Timber Traders. In case of the supplies’ made
by Forest Department, the information will be
available 'with the Divisional Forest Officer and
in case the purchases have been made from
prlvate timber traders, the information will be
available with the consuming departments and
as far as possible will be cocllected from their
official records. The forms used for collecting
these information will be 17 to 20. Separate
sheet of form No. 20 will be used for supplies
made to any other department not covered so far.
The purpose for which wood was suppliad if known
should also be recorded as a foot note.

For Objective {(iii)- Consumption of wood.by Wood Based Industries:

Before taking up. the collection of informmation
about consumpticn of wood by Wood Based Industries you
must. have a complete list showing the addresses of
all such.industries. For compiling such a list you
sheculd contact the, local sources such as Forest
Offlce, Industries Office and Labour: Cffice. The local
timber traders may. also help you in giving this
information. Thée names of-some industries which
consume, appreciable guantity -of woocd and bamboos are:-

(i) Paper and Pulp Industry.
(ii) Plywood Industry.

(idii) Venecr Mills.,

(iwv) Fibre' Board Industry.
(v} Hard Board Industry.
(vi) Saw Mills

(vii) Joinery Mills.
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(vidii) Half-Wrought Industry.
(ix) Match Industry.

(x)« Packing Case Industry.

{x1i) Furniture & ‘Carpenter Industry.
(xii) Sports Goods Industry.
(xiii)- WoodCarving and other similar Cottage,

Industries.

(xiv) Basket Making Industry.
(xv) Katha Industry,
(xvi) Wood’ seasoning and treatment plants.
(xvii} Mining.
(xviii) Brick Kilns.
(xix) 0il Mills.

(xx) Jaggery Mills.

(xxi) Lime Kilns.
(xxii) Potteries and Utencil making.
(xxiii) Body building of vehicles.

(xxiv) Pencil Making Industry.

The infeormation about the industrial consump-—
tion of wood/bamboos would be collected from the
individual unit directly. For this purpose you will
be required to visit all such establishments wherever
they are located within the survey area. Some
industrial establishments may not be willing to
allow yvou to consult their official records,

You will have to deal with them tactfully taking
them into confidence before you are able to

extract reliable information from them. You should
be able to convince them that the information being
collected is for academic interest only and not at
all for any other purpose.

There might be some instances, particularly
‘wilith petty consumers, when you might be given some
arbitrary figures of annual consumption. Your
effort in such cases should be to put such
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questions to them which would drive them to come
out with reliabkle figures. ( For example in case

of a small saw milling unit, if either the owner

is finding it difficult to*give you authentic
figures.or you feel that the quantity being +told is
under estimated or over estimated then. your guestion
should also relate to the total capacity of the
mill, average daily intake of wood, number of
Pbersons engaged daily, number of days the mill

runs in a year, number of hours the mill works
every dey { etc..) After you have discussed such
details it will bo easy for you as well as the
owner to reach a reliable annmual consumption
fiqureé for that unlt ‘The information will be
coliected in Form MNo. 21. The per annum figures
can be worked out from informaticon relating +o

per day or per week or per month ‘andprojecting

them accordingly. For working out wood requirement
for packlng case industry, which is a major wood
consuming industry the requirement as worked out
by the Horticulture Department of H.P, for thé
‘entire State.on this account was.obtained frem
them. From this total requirement of the State,
the requirement for- ths survey =rea was worked out.

Note: Besides ceolliecting the ficgures of
consumption of wood/bamboos in the proforma
you shall also collect. all such supplementary
information from 2ach unit which may be
relevant for this study. &1l suach informa-
tion should be recorded in a separate sheet
of paper and appended to this form. A few of
such supplementary data for example are:-

(i) Destination to which the finished
product is sent in case it is not
mtilised locally i.e. within about 5 km
radius of the place of manufacture.

(ii) Planned producticn expansion, if any.

6,5 Copiesroquiéld.Forms

Copies of different field forms used for collecting
field data. for this Study are attached herewi th.
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Torm No. 11

‘gunantity of Forest Produce.exported by Railways from the. Survey area.

Foraest Division..to which
forest produce belohgs

Data Source i.e., Name of
Railway Station/Divisicnal
Forest Cffice.

Unit:_Ma(rY or (s) orTons or No.

— e o S = o mmm e b Emr A e e EmE e b e wEm B e ewm mea R mmm mmm mmm e Em o e s e e

S5l. PForest Produce uantity booked during Annual Desti- Avera-
NOo. last four years _ _ _ _ average nation ge
: N freight
1973=-74 74=75 7576 76=T77 rate/
unit.

1{a) Timber round
1(b) Timber sawn

1{c) ’‘Poles

2 'Fi;ewood”
3. Charcoal
4. Bambaos
5. M-F.P'

(a) Resin

(b) Bidipatta

(c) Katha
Note:

1. Unit should.be clearly speccificd either as
cu.m. round-or Cu. m. sSawn or tons.

2. Wagon load should be clarified by wvolume
or weight as a foot ncte.

Name of C.L.

Signature of C.L.

Place

Date
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Form No., 12

Quantity of Forest Produce exported by road from the Survey Area.

Forest Division to which forest produce belongs

Data Source i.e. HName of the Check Post/
Divisional Forest Office.

Unit- Cu. m.{(r) or(s) or Tons
or HNo.
S51. - Torest Produce ~Quantity transported = Annual ,Desti— Avera-
No. during last four yoars Average nation ge
73=74 '74=-175 75=-76 76=-77 trans-
porta
ticn
charges
per

— — m— e e el o e e o mee men e mmm m e wm o e b mmm mmm mmm mm— mm— mile o we | mme

1{a) Timber round
1(b) Timber sawn

1{c)} Poles

2. Firewood
3. Chazrcecal
4. Bamboos

5. M.F.P.

(a) Resin
(b) Bidipatta
(c) Katha

1. Unit should be clearly specified either
as cu.m. round or cu. m. sawn ©r tons or No.

2. Truck load etc. should be clarified by
volume or waeight as a foot note.

Name of C.L.

Signature of C.L.

Place

Date




-80- Form No. 13

Quantity of Forest Produce exported by water from +the Survey Area

Forest Divisiot to ‘which ..forest prgduce”belongs

5

ource i.e, Name of Check-post/
ivisional Forest QOffice.

Unit- Cu.m.(r) or{s) or Tons or No.

E1. Forest Quantity Transported during - Enhuai~ DestI- Arcerage

No. Produce “™the last four. years. Averagé nation Transpor-
F3-74  74=75 15-176 7617 tation

charges/

e e e T

1{c) Poles
‘2. Firewood
3. Charcoal
4. Bamboos
5. M.F.P.
{a) Resin

{b) Bidipatta
(c] Katha.

Note: Unit should be clearly specified either as
cu., m% round or cu. m. sawn or tons or llo.

Name of C.L.

‘Signature of C.L.

Flace

~

.Datec
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Form No. 14
Quantity of Forest Produce imported by Railways in the Survey Area,

Forést DiVision t5 which forest produce is
imported.

Data source i.e. Name of Railway stationy'
Divisional Forest Office

Unit:-Cu. m.{r) or(s) or
tons or HNo.

— e R EE T e o Sem S mme R RS e o o v s o vEr mmm Emm e e G mmm o Emm TR S S s e e

Sl. Forest SMuantity imported during Annual Destina- Average
No. Produce last four years .- - -Avarage tion. freight
73-74  T4=75 715-76 76=11 rate/unit

1{a) Timber
und.

l(b) Timber
Sawn

1(c) Poles

2. Firewood

3. Charcoal

4. Bamboos

5. M.F.P.
(a) Resin

(b) Bidipatta
(c) Katha.

R e T T e e e I e e T e e ]

Note: 1. Unit should ke clearly spcecified either as
cu. m, reund or cu.m. sawn Or tons or No.

‘2. As in Form No., 11.

Name of C.L.

Signature of C.L.

Place

Date
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Form-No. 15

Cuantity ‘of Forest Producc imported by Road in the Survey Arca

Forést Divisicon to which forest

produce is imported.

Data Source -1

e e

S1. -Forest
No. Produce

2. Firewood
3. Charcoal
4. Bamboos
5. M.F.P.

(a) Resin

e. Hame of' the Check Post/

ivisignal Forest QOffice.

Unit: Cu.m.(r) or (s) or Tons or HNo.

—— — o o mmm e e e e e e e s e e o e e e e e wmm s mma o e e

Quantity imported during  Annual Desti- Average
last four. vears e Average nation transporta-
73-74 T74-75 75-76 T76=777 tion charges

e e T e . Y _— o o mam

(b) Bidipatta

{(c) Xatha
Note: 1. Unit should be clearly specified either as cu.m. round
Or cu. m. sawn or tons or HNo.
2. As in Form No. 12

‘Name of C.L.

Signature of C,L.

Place

Date
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Form Neo. 16

Quantity of Forest Produce imported by‘water in the Survey Area.

- Porest Division to which forest produce is imported

Data source i.e. Name of Chegk-Post/
Divisional Forest Office.

Unit: Cu. m.(r) or (s) or ton
“or No.

81, 7 Forest T Touantity 1mported daring the Annual Destl Average
No . Produce last four years. Average nation trans-

— e me e w oma o e e e e e e

R

E
73-74 " 74-75 75=76 T6-77 porta—- M
tion A

rate R

per K

S

1 (2) Timber
round

1(b) Timber
sawn

1{c) Poles
2. Firewocod
3. Charcoal
4. Bamboos
5. M.F.p.
{(a) Resin

(b) Bidipatta
(c) Katha.

— . o - T e rer s o we mmm ma O Sw O o T e Em ey T Em A mm mm Sm e Em ay o m— e

NOTE: Unit should be clearly specified either as cu .m. round Or
cu. m., sawn ©r tons or No.

Name of C.L.

Signature of C.I,,

Place -

Date .
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1.

GENERAL

7.

8.

10.

11.

85—

PRETINVESTMENT SURVEY

Form No.

21

OF FOREST RESOQURCES

( NORTHERN ZONE )

( Consumption of' wood by Wood Based Industries)

Name of the unit.

Address.

Name of the
proprietor.

Govt. undertaking/
Private Sector/
Co-cperative/Others.

Listed or unlisted.

Activities 1i.e.

Manufacturing/

R A :
cpalring/job work.

{ 1f more than one activity, indicate wood consumption
for each activity by percentage. )

Average No. of shifts worked/day-

Shift ddration.

Average No. of days
worked per year.

Overtime wcrking,

if any.

Employment{ indicate No, of each):-

(1)

{ii)

{(iii}-

(iv)

(v}

Supervisory cor
managerial staff.

Skilled workers:

Un-skilled workers.

Non-productive workers

{Driver, Watchman,
Clerks etc.)

Contractual Labour.

Sweepers,



-89~

(vi) Any other
(Please specify)

12. TForest Division/Forest Range
13. Year of establisbment.

II. MACHINES USED

14. Name of the Machine.

15. Make' & Model.

16. Wheel Dia. )

17. Width of the blade %( for Saw Mills)
18. Gauge of the blade ;

19. Horse power of Engine/
Electric Motor.

20. Electricity/Coal/Diseal
consumed per year,

'III. INTAKE AZND OUT-TURN

2l1. Intake of timber log or
‘sawn per day:-

(a) Capacity in m?/day;
(b) Average intake in ma/day,

{c) Average out-turn of
timber in m3/day as
finished product.

22. Source from where timber is obtained:-

{a) From Covt, Forcsts
{directly through purchase
or indirectly through lessece)

() From other '‘sources
i.e. from Pvt. hoildings.
(Pleasé give pcrcentage
of each, if both). '

23. What are the important species
sawn? Indicate by percentage
to total intake of timber on
average annual, basis.{(For Saw Mills ‘only).

:1 -
2 -



24 .

25.

26,

27.

Z28.

29,

3C.

31.

32,

33.
34,

90—
3.
4;
5 o
Method of disposal:i~

(a) - Off cuts & purpose for
which utilised and sale rate.:

(b) Sawn dust {(purpose for which
utilised if known and sale rates).

Sizes Sawn-usually & sawing charges
{(for Saw Mills only).

No. of packing cases supplied to the
orchardists/vegetable growers,
(if this is done)

Usual sizes of the packing cases.

Average wood consumption for
each size of packing casc,

Species mostly used for making
packing cases and their % use.

Name of the finished product(for furniture unit etc.)

Destination to which finishad
product/manufactured articles are
going i.e. within the survey zone
or outside the zone ( indicate
percentage, if both).

Within the Zone OQutside the

Zone

1.
Z.
3.
4,

Average manufacturing cost in case
of packing cases/furniture etc.
Problems & bottlenecks, if any.

Any other information.

Name of the Crew Leader
with date & signatures.

@ra@*@*@
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Form No. 2?2

PREINVESTMENT SURVEY OF FOREST RESQURCES

NORTHERN ZONE

Domestic consumpticon of wood/bamboo/firewcod/charcoal .

Schedule A

1. Name of the village/town/
city.

2. Name ‘of tehsil & Forest Range.

3. NMame of District and Forest
Division.

4. Type of building actually
visited as a sample unit-Katcha/tiled/
pucca.

5. No. of storeys-total and used
for living only ( to"be filled in
if more than one storey).

6. Serial No. of the building out of
the total buildings to be visited
in the 'village.

7. Ward No.- House No. in Municipal
area and clities wherever available,

8. No. of house=holds living in the
building.

9. Total number of persons living in
the building.

10. Distance from the house to the
nearest forest area which is. under
the control of the Forest Department.
Actual if 1t ig'less than 10 kms. or
else more than 10 km.

1l. Average annual income of the family.

12. Average plinth area cccupied by
each house” including verandah
covered by roof and wall around.

13. (a} No. of living rooms-
(b} No. of storage rooms-
(c) No. of common rooms-
(d) No. of cattle rooms-
(e} Other category viz;
bath rooms, latrines etec.



16,

-92.

14. Regquirement of wood for house constructions:
Ttem Code No. Size SPEClDS o Quallt Source: Prlgelper
‘Zlgngth { HW./ Roun 7Sawn unit.
width conifer/ inm g—
Cross,  bamboo} wood in m
-Section. Bamboo' in
. No.
(a) (b) (c) (a) . (el {(£) (h}
Docrs
Windows
Roof
Poles
Ballies
Beams
Rafter
Purline
Parata
Planking
Flooring
Ssiding
Supports
-Ventilators
Others like
P-lxwgog!_________;._____,______________..__..____ _____
Note: 1. Source,(a) from foreskt. on permits as right holder (b)
directly' from .Head Load sellers{c) from Depots & Markets.
2. Where plywood or fibre board is‘gsed for dcors, false
rédafing etc:; indicate the gquantity in sg. m.
15. Year of: completion of construction or

occupation of the building
whichever. is earlier:

Whether any additional room was
onstructed during the reference period

i.e.

pIEV1OUS Jfinancial year, 1f yes,

indicate the lntormatlon_as follows:=



— o e o o mm e e o e o e o m— = m—

T 7 TItem ~ Code No. gize ~ ~Specie Quantity Source Price
No . {Length ( HiW./ Round/ ’ '
-width Conifer/ Sawn in unit,.
Cross bamboo } m3 ply-
section) wood in
Sq. m.
Bamboo
in HNos. .
~olao o ted __fd) __ler _ __Lf) _ _ _(a) ___()_ _
i) Doors
ii) Windows
iii) Roof
Poles
Ballies
Beams
Rafter
Purline
Parata
Planking
iv) Flooring
V) Siding
vi) Supports
vii} Ventilators
viii) Others i.e.
Plywood etc.
I?:-_quﬁi;eﬁeat?0¥ wood for outhouses, .~ T T T T T ™=
_ _ viz: cattle sheds, grass/bhusa storage._ _ _ _ _ _ _ . _ _ _ -
Ttem Cmde No. Size Species Quantit Source Pricgd
No. Length/Cross (H.W/ Round/Sawn per
width section Conifer/ in m3/Plyﬁ unit
bamboo) wood in
sq- m.
Bamboo 1in
, nos. _
oo tay___ ) _(e)_ _la) _ o _ (ed_ _ _ _(8)_ _ _ Lo} _ (h}
i) Doors
ii}) Windows
iii) Roof
iv) Flooring
V) Supporting
vi) Others _ _ _ _ _ _ _ _ L _ e =~ —— i — - — —— — - — = —
Note: Whether the outhouses for cattle and storage of grains is

attached to the main building or not.



94—

18. Whether any ¢ repairs/replacement)
to thée main building, cattle sheds,
grass/bhusa storage were carried out
during last three years, if yes, -
specify the quantity of wood etc.
used. for such repairs/replacements
as per item 14 above.

1. Requirement of wood for Furniture/fixture.

~ Item ~Code | No. “Speciss TQuantity-~ ~ Source ~ ~ TPFide per
unit.

w%od y Ply=
m ' wood
savn ! m2

Tables
Almirahs
Household

Wooden
carticles

Built in
wardrobes

Others

Note: . 1. Under quantity indicate timber sawn in m3, plywood and
particles board in sg. m.

2. These items shall be exclusive of those in item No. 14.
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20, Report whether any furniture was acquired during the reference
period ( previous financial year) if- yes, give particulars.

e T T I

Item ~ Code ~No. Species = ¢(uantity _ ~ Source ~ ~ Price per
' NO . vicod = Ply- unit.
Cu.m. wWood
sawh. sq. m. -
@ e (e} _La) _ _Le} | (B _ _ (@ ____ )

ii) " Cots
1ii) Tables
iv) Almirahs

) Household

vi) Wooden
articles.

vii) Built in
wardrobes

vill) Others

Schedule B

2l1. Requirement of wood for agricultural purposes.

T 7 Ttem Tode =~ No. Species u gnzlty ~SSuTce Brice Bam— Average
No. YRound per boos 1life of
or Sawn unit in ‘the
Nes. article.
__tla) _ (& _(ed_ _ _@&_ _ _Le) _ _ _L£f) _ ta)_ tn) _ _{iy_ _
i) Plough
1i) Yoke

111) Leveller

iv) Bullock
Cart

v) Baskets
vi) Winnower

vii} Tool
handles

viii) Persian
wheels



=96 -

22. Reporﬁ whether anyaagricﬁltural tools were acquired during
the reference year, if yes, give the pdrticulars as follows:-

Ttem No. Code Specles Quantity Source Price Bambco
No. , m3 round pe:s:jt“"‘" 11w MNosg.
» Or sawn undt.
_- . e e (@__ _Le) _ __£)__ta . __W_ _ _

ii) ¥oke.
iii) Leveller

iv) Bullock
Cart.

V) Baskets.
vi} Winnower

vii) Tool
handle&s

vili) Persian
wheel

—_— e e e e e e e S mm ma e e e e m v e e e b e mm Em o —— v e S — —

Schedule C

24. Reguirement of firewcod/charcoal/others for cooking and Heating

Item Firewood = Source Agricultural waste Source
{ in kg) ° _ Type oty . (kg) )
(@), . . () {c) (a) (e)

i) Cocking
ii) Heating

iii) Lighting

Table continued....

Wocd waste guantity

Cow Dung Source Wood waste . Source Charcoal -~ Source.
- o quantity.
€3] i (g) ) (h) (1) 3y (k)_ _ _

— o ot e o e m o e T e — o — T e T e o — —

23% Extent of agricultural larid owned by the family i.e. total
under plough, dry, wet i.e. irrigated by tanks wells etc...
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25. Type of egquipment used for different fucls i.e. Chula/Angithi/
Hamam etc. )

Schedule D

26. Other forest produce used in the households.

T e S e T T e e e = e et

Item Purpose Quantity Source.
e e e m Y sl _inkgfyeaxrl L -
1) Thatch grass
ii} Fencing

iii) PFencing thorns.

iv) Green manure
v) Fodder by lopping
vi) ‘Fodder ‘grass

wvii) ©Others.

Schedule E

(1) Time studies= 1. Time taken from Headquarter or field camp.
to the village. -

2. Time taken to complete these schedules.
(ii) GCeperal

1L Education level .i.e. No. of persons who have passed.
Matriculation and above.

2. Approach to village i.e. by rail, by road, or on foot.

3. Bervice facilities— Hospital or not, PF.O, or not,
ispensary or not, approach is easy o©or not.

4., Any other information.

Schedule-F

Signature of the JInvestigating Officer.
Name of the Investigating Officer.
Period during which convassing was. done.

Date of actual ehquiry. _
@*@*@*@
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CHAPTER- VII

COST AND ACCESSIBILITY STUDY

Tela Introduction

After knowing the total growing stock by Inventory
Survey: and local reguirements by Demand and Market Study, the
woed balances can be worked out for a particular survey area.
After working out these wood balances and for planning their proper
utilisation it is very necessary to know th= cost of harvesting,
transportation etci to the proposed site. of utilisatiocon.
To find out this harvastlng and transport cost etcy the Cost
and Accessibility Study is undertaken. The methodology adopted
for carrying out this study in this survey area is given in,
succeeding paragraphs. The objectives .to be achieved. by this
study were:-

(i) to f£ind ocut the existing cost of various
logging and transport operations.

(ii) +to find out the effect of terrain, crop.
composition, area of legging coupe and
intensity of felling etc. on logging costs.

(iii) to know the existing level of mechanisation
of different logging and transport operations.

(i) to classify the totalsgrowing stock into
different logging and transport cost classes,

(v) to collect information regarding the existing
road net work.,

a2 General instructions to Crew Leaders for Data Collection

In addition to the general instructions to the Crew
Leaders given in Chapter II of Inventory Methodology, the following
instructions which related exclusively to- this Study were given:-

You have bkeen provided with some assistants
to help you in data collection for this study, but
at no time you will leave this data collection
job entirely on your assistants. ‘You should behave
very nicely with -the Coupe Working Agency through
out your data collection period spent with them.
This will help you in collecting right data
conveniently and it will also enhance the prestige
of this organisation. At no time you should behave
in an authoritative manner. You ihould be wvery
particular regarding units i.e. round or sawn or no.
The measurements of diameter should also be taken
very correctly.
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Methodology Adoptéd

To fulfil- the various ebjectives of this study the

following methodology was adopted:-—

Objective {i)

To f£ind out the exlqtlng cost of logging operations
.coupes under workK in the survey area will be visited

and. data regarding cost of different logging
operations being incurrcd at present will be
collected3 The data will be collected adopting
unit as m” sawn or round_i.c. cost of different
logging operations p2r'm> will, be worked out.
The lmportant logging operatlons in each coupe
will bes

(1Y T"lopping

'(ii) roping

{(iii) felling
(tv) de-branching

(v) debarking
(vi) cutting intc logs
{vii) awing at site

{(viii) engraving of no. and property ‘marks etc.

As the cost for these operations will vary
according to the species the data regarding
different species having different cost of logging
will be recorded separately for that coupe.

In case of fuel wood the data will be collected
according- to stacked sizes or by weight. The Crew

‘Leader must be very clear regarding the units both

of cost and measurements: and these should be clearly
mentioned at the sppropriate place of :data forms.
While collecting this data the Crew Leader will
carry the topo-sheets of this area with him and

show the location of the! coupes on the topo-sheets
by using ¢codes e.g. the coupes from which he collects
the informatlon, he' can give them the code nos.
serially and indicate the -code number on the form
in" which ‘the data for that ccoups is collected.

This will help the Crew Leader in dividing different
coupes In different altitude classes and terrain
classes. The data will be collected in Form No. 1.
After collecting the above information for each
coupe the information regarding the transport

both off road and on road for each coupe will be
collected from the coupe site till the market

where the produce is to be disposed off finally by
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the coupe working agency. In case of firewood

“this may not-be-exported to far-off markets—and,
therefore, its cost will be taken upto the local
markets. As far as possible, the transport cost
should be worked out per m” round or sawn. Headings
for collecting this information have also been
%ndlcated in Form No. T.

Note: In some coupes the same operation might be
done by different methods and the cost per
m3 by different methods may be different.
In such coupes the cost for that operation
by different methods is to be indicated,
separately. "Also in some coupes different
operations. might have been dong by .giving
contract to the labour collectively.yos=r
If that~be. the case all such operations
should be bracketed together and a note
given to that effect.

Objective  (ii)

Information required to fulfil this objective
will be worked out from the data collected in
Form No. 1.

Objective {iii)

Necessary information to, fulfil 'this objective will
be worked out from the data collected in Form No. 1.
Some more data will also be collected in Form No, II.

Obijective {(iv)

From the information collected in Form No. 1, average
1dgging and transport cost per m3 per unit of
distance will be worked cut. Slng on this average
logging and transport cogt per m-, total leogging
and transport cost per m° will be calculated for
each sampling unit taking Sundernagar as the
‘tentative mill site. The sampling units adopted
for this purpose will be the same as for grcéund
‘inventory and lying in forest land. On the bagls
of this total logging ‘and transport cost per m
_these sampling units will be, grouped 1into different
cost classes. The cost classes adopted for this
purposs will be:-
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Sl;ﬁo. Cost Class Logging & Transport Cost per m>
1. Low {A) Below Rs. 160{-

2. Medium (B) Rs. 160/- to below Rs. 200/=

3. High (C) Rs. -200/- o below ks, 240/-

4. Very High (D) Rs. 240/- and above.

Depending upon the number of sampling units in .each
cost class the total growing stock will be aportioned
into different cost classes.

Objectifalv)

The Crew Leader will also collect information
regarding existing P.W.D., Forest, National High-Ways
and other roads in each Forest Division in Form No., III,
The roads which are not marked on toposheets will be
roughly shown by the Crew Leader on topo-sheets by
using blue pencil.

In all the field data regarding logging and
transport cost was collected from 16 '( sixteen) coupes
under working in the survey area.

7.4 Instructions for filling up various Field Forms

Before starting the field work for data collec-
tion in a particular Forest Division, the Crew Leader should
contact the Divisional Forest Officer of that Division.

From Divisional Forest Office he should collect a detailed
list of various coupes under work with approach and
approximate location of those coupes. He should also
enguire regarding the names of major markets where forest
produce from that division is marketed and note down the
names of such markets. He should alse engquire from the
Divisional Office if they have approved any schedule of
rates for different logging operations including transport
etc. and if there are more than one such schedule

covering different areas of the division, he should
copy down the detalls of schedule of rates for different
operations for all such schedules in force/approved.
The anticipated outturn-.-of different coupes under work
can also be had from the Divisional Office. He should
try to fill up the information of Form IA as for as the
same are available 1n the Divisional Office for different
coupes. He should alsce ceollect information regarding forest
rcads.
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The items in different field forms which need
explanation are'explained below:-

Form No. ' Item No, °, Explanaticn
I{A) 3 This serial should be given continucus-

ly in the same sequence as the coupes
are visited and after that very coupe
is roughly shown on the topo-sheet at
the time of actual data collection.
The same serial should be put on the
map sheet so that data in the field
forms can be corelated with the coupe
shown on the map sheet,

4 It is a normal practice to divide large
coupes into lots and then sell it,
This lot number will refer to the sale
lot so formmed.

10 The anticipated out=turn as worked out

by Forest Department i.e. Divisional
Forest Officer at the time of £ixing
upset price and as worked out by the
Contractor who purchased this coupe,
if available, should -be shown separa-
tely. If only cne is available, its
source and quantity should be

indicated.
17 The sale value of thé coupe can be
ascertainad from the Divisional Forest
Office.
I1(B) 2 Under source: of 1labour..and .in.case of

imported labour their home districts
and States should be indicated.

4 This type - of labour will normally be
encaged on contract basis ftor different
operations and in case in any coupe
they are working on daily wages only
then this rate should be mentioned in
this item,

10 'In this item whether any schedule of
rate is in force or not will be
indicated as 'Yes*' or 'No' and - if 'Yes'
a copy of such schedule of rate as
mentioned above will be attached with .
field form.
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I(C}) The cost in case of different logging
operations should be rounded off o
the nearest 5 N,P. and mentioned
‘accordingly. )

I(D) 1(viii) The wage rate will only be menticned
when this operation is being done on
daily wage basis. If this is done on
contract basis, please mention 'On
Contract Basis' against this item.

Ix 4 Under item No. 4 ( Capital Cost in
Rupees) along with Capital Cost in
Rupees, the Year of purchase should be
mentioned in the remarks -column to make i .
it more meaningful.

9 Under this item the average running
and maintenance cost should include
repalr cost and cost of petrol and
other lubricants,

10 Under this item, the daily wage rate
of the persons engaged to work with
these machines should be indicated.

ITI .In Form No. III, if a particular road
is both kacha and pucca it will be
mentioned in column No. 7 & 8
respectively. The total of these two
must tally the total length under
;Column No. 5.

7=4 Copies of Field Forms

Copies of three field forms used for collecting field
data for this study are attached herewith.

@ e*@*@
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=~Form NoG.TI

EXISTING COST OF LOGGING QOPERATIONS

A. General Information

1. Forest Division
2. Coupe
3. Coupe Code or serial.
4. Lot Wo.
5. Working Circle
6. (a) .Felling series
(b) Silvicultural system

(c) Typé of felling

7. Periodic Block
8. Compartment No.
9. Area of the coupe
10. Anticipated out-~turn in m> (r) or_{sj
{(a} timber
(b) firewood
(¢} charcoal
(d) others
11. Altitude of the coupe
{a) Maximum
{r) Minimum
{(c) mverage
12. Average slope in degrees
13. Major catchment
<14, Sub=Catchment
15. Agency by whom worked
i.e. Contractor, Deptt. cr
Corporation
16, Address of the Agency

17. Sale wvalue of the coupe

18. Any other information.
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B. Labour Information

1. Position of lahour i.e. adequate, difficult
no labour available,

(1), TFellers
(ii} Loggers
(iii) Sawyers
(iv} Others i.e. manual transport etc.

2. Source of labour i.e. local or imported.
(i) Fellers
(ii) 1Ioggers
{iii) Sawyers
(iv) Others i.e. manual transport etc.

3. Facilities being provided to labour

(a) Local labour

(i) Fellers
{(ii) Loggers
(iii) Sawyers
(iv) others i.e. manual transport. etc.

(b} Imported labour

(i) Fellers
(ii) Loggers
(iii) Sawyers 7
(iv) others i.e. manual transport etc.
4. Wage rate per day, if anya.
(i) Fellérs
(ii) 1loggers
(iii} Sawyers
(v} others i.e. manual labour etc.
5. Average No. of working hours per day.
6. Average No. of working days per month.
7. Average logging field season in a year.

8. Duration of the logging season

9. &4vailability of transport facilities
i.e. adeguate, difficult or not available.

(1) Off-road transport
(ii) On-road transport

10. Any other information i.eﬂ schedule of rates
in force or not.

or
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C. Logging information

Unit cost in Rupeeg per m3 {r) or (s):

(a) Logs & Sawn timber
{b) TFirewcod
(c) Charcoal
{d) Others -
(Strike out whichever is not applicable).

{i) Species
{(ii) Lopping
{iii1) Roping
{(iv) TFelling
(v) De-branching
(vi} De-barking
(vii) <Cutting into leogs
(viii) Sawing at site
(ix) Engraving of Nos. &
property marks etc.
{x) Others
(xi)} Total cost
(xii) Sizes sawn
(xiii) Conversion. percentage
(xiv) Method of:

{a}) Telling
() Logging
(c) Sawing

{xv) Machines/Tcols used fors:
(a) Felling

(b} Logging
(c) sSawing
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D. Transport
l. OQff Rcad Transport:

(i)
{(ii)
{(1id)
(1v)
{(w)
(wi)
(vii)
(viii)
{ix)

Species'

Total distance in Kms.

Method of transport

i.e. Manual, Ropeways or Wet slides etc.
Machines used, if any.

their make etc.,

Destination upto which off-rocad
transport is done.

Total cost in Rs. per m (r) or (s)
Cost per m3 (r) or (s) per km.
Wage rate

#:ny other

2. Water Transport

{i)
(ii)
(1idi)
(1v)

(v)
{(vi)
(vii)

(viiil)

(ix)

Specieas

Total distance in kms.

Cost of launching
Destination upto which water
transport 1s done.

Cost of collection

Cost of water transport
Total ,cost of water transport
per m (r} qr (s}.

Cost per m” (r) or (s} per km.
any other

3. On Rcad Transport

(i)
(1i)

(141)
(iv)
(v)

(vi)
(vidi)

(viii)

(ix)
{x)

Note:

Date:~

Transport by wet slides will be taken as off-
transport and not as water transport where timber

is transported by flcating only that will be taken
as water transpert.

Specles
Destinations of Reoad Transport
(a) From
(b) To
Total distance in kms.
Cost of loading per m”(r) or (8)
Cost of road transport per m3(r) or (s}
(a) Kacha road
(b) Pucca rcad
Total cost per m~ per km.
Cost of loading per m3(r) or (s)
Vehicles or machines used.
Average capac1ty of these vehiclies (in m )
Name of the main market.

road

Name & signature
of the Crew Leader.
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Form No,III.

Forest Division

District
S.,No., Name of From .To Total Categbry Type Map Remarks
reoad length of road:Kacha Pucca sheet
i.e‘;.l NH IREfér—
SH, PWDI, ?3 nce
Forest '
or other:
"1 2 3 4 5 6 !H“ 7 8 9y 10
Name & Signathre of
Date:-

the Crew Leader.
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CHAPTER-VIIT,

DLTIZ. PROCESSING

g.1 Introduction

The field data of."inventory survey collected in
different field forms was processed by Honey Well-~H-400
Computer of the- Instltute of Petroleum Exploratlon, ONGC,
Dehradun, The Computer: has the"follow1ng compenents:

L]

{a). Memcry 4 K w-ords
{b) 1 Card Reader
{¢) 1 on line printer
(d) 4 tape drives.

B.2 Though 13 forest types were recognised as par inventory
field manual, -but after studying the distribution .of sample

plots falling in various forest types it was decided that
separate growing stock estimates for each such forest type will
not be of any use. Thergfore, the following combinations of these
forest types were recognised for estimating the growing stocks:

(i} cChir-Deodar~Blue Pine: comprising Chir, Blue Pine,
‘Deodar and Deodar-Blue Pine forest types.s

(ii) PFir-Spruce: Comprising Spruce, Fir, Fir/Spruce -and
Fir-Spruce-Blue Pine forest types.

(iii) 'Conifers mixed with broad leaved: comprising
‘cgnifers with broad leaved forest type.

(iv} Oak with broad leaved: comprising Ban Oak., Moru, OHR,
Kharsu Oak and broad leaved species forest types.

The area under each combined forest type was cobtained on the
basis of the sample plots falling in this type and multiplying
it with the area welghtage of each sample plot. The area
welghtage of each sample plot was worked out by planimetering
the green ' wash area considered as forest land from the topo maps
of Survey of India and dividing it. by the total number of sample
plots falling in this green wash area.-

HEL L
8.2.1 Similarly the area under each catchment was estimated.
Estimate of area under each catchment was divided irnto various
vegetation, grazipg incidence_and fire incidence classes.
‘Forest area upto a slope of 60 was consideréd exploitable and
the forest area with slope more than 60° was considered
un-exploitable. The exploitable area under each comblned forest
type was further divided into area under different age classes.
It may, however, e pointed out that the estimate of the area
under different age tlasses is not reliable as it is .based on very
few sample plots and involves large error. Therefore, :the
estimate of growing stock for these sub-classes may not be taken
as reliable but conly indicative.
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8.2.2 The forest land area i.e. area covered by green wash

as worked. out from the topo maps for each forest division was
as follows:-

1

Forest Division Forest land ared in hectares
(1) Kulu 96181
(2) SeraJ 836635
(3j" Kotgarh 61737

B.2.3 Thé area under perlodlc blocks where PBs were prescribed
‘was 'worked out for PB-I' and PB-otherb from -the WOrklng Plans
of these divisions and the same ‘is as follows.-

Forest Division _PB—I'area PB other area
(1) -Kulu 9682 24272
(2) serdj 9313 . 22367
(3) 'Kotgarh 2048 9171
Total: 21043 55810
Ba3 Data collection

THe field data forhlnventory survey was collected in
Plot Desc¢ription Form, Tally Sheet Form, Sample®*Tree Form and
Medicinal Plant Enumeratlon Form. The coding 1nstructlons and
the’ procedure for fllllng up these ficld forms "has been dealt
with “in detail 'in Chapter-III of this ‘volume. .

B.4 Preparation of Input’ to Computer

B.4.1 ~ Documentation

The field forms need 'easy access when'filed, therefore,
a proper récord of each 'form received from the zone is kept
in a register with relevant details ‘in Data Processing Unit of
the ‘Head Office, Dehradun, who process -this data.

The number of field forms under each card design on
which the rcsults‘are based are given below.

PB(T) PB(other) Inventory
Kulu 381 369 546
Seraj 215 379 774

Kotgarh 338 319 601
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B8.4.2 Manusl Checking

5 All the field forms were checked manually to detect
obvious ' mlstakes ommissions; duplicatiocns and to see inter-
relation within and between rows and ceolumns. Some ©Of these
checks are listed-.below: ’

(i) . Pield check: Necessary ©olumns are. properly
filled up for the characters for
which' these are meantiand not left
blank.

(1i) Ficld width = k1l the columns.meant for a
check \partlcular field are filled up
including left hand zeros.

{iii).Rangé_check: Whether wvalues filled in are
) within the specified limits.

(iv) ‘Logical check: Whether inter-relation between.

{Horizontal two fields in a row and columns
and vertical are in order, Some of these may
check) . be land class VS legal status,

land class VS vegetation, overbark
diameters VS underbark diameter etc.

8.4.3 Transfer of data on cards

hfter correcting the mistakes ,in the field forms, the
data "in the forms is transferred on Punch Cards with the help
of punching tmachine, The punched cards are verified with the
help of a verifier to detect punching mistakes. The corrected
decks 'of cards are ‘then sorted in a sorter and arranged in

proper sequence and-matched using card correiator before under-
taking processinge.

‘'The number of cards punched for processing are given

below:
PB(I) P8 (other) Inventory -

. CDO1 160 160 318

Kulu CDO2 272, 288 353

CD04 443 462 612

«cbcl 92 165 454

Seraj CcD02 178 288 501-

£D04 296 468 787

CDOL 142 198 303

Rotgarh QRO2 138 208 331

Ch0o4 328 419 . 698,
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B8e5 System Design

The main steps involved in the data processing of the
inventory data are deScribed belows:-

(a) Felled tree volume,

(b) Scatter diagram for detection of abnormal
felled trees and: form of functional relationship.

{c) Testing different models for selection of
general volume eguations.

La) ‘Calculation of Sample Tree Volume.

(e) Scatter diagram for detection of abnormal sample
trees.

(£f) Calculation of wolume cf epumerated trees.

(g} Calculation of plot volumes by species and
diameter.

(h) Estimation of stems and vclume per hectare.

(i) Estimation of error for the growing stock.

8.6 General Volume Ecquations

The Porest Department of Himachal Pradesh was to provide
volume tables for the species occurring in this area but could not
provide the same. Felled tree data of 95 trees of different
species was collected but it was not considered sufficient for the
preparation of general volume equations for these species. After
examining the diameter height curves for the sample tree data
of these species of Chenab Survey, Uttar Kashl survey, both done
in*the past and of this surveéy, it was decided that the gggg;g}
volumgﬁgguatlons developed for Chenal Survey be used for this
“Survey as the. sample tree data Gf these two surveys compared
well.,

The ‘following, equations were adopted:

-~
(1) Chir (P.yovibwajls Y
= £.019%41 + 0.297210 D°H
(11)/Blue pine (1) ext e, L\p..UA-—V(-'\.n,
Vs

and .V = 0.724684 + 0.239729 D°H for D°H /7/10

Ve

1

0.070572 + 0.296062 DZH for D H£10



-114-

(iii) Deodar L[‘ ;}Ltﬂr\,‘\ )
M v =o0.0011531 + 0.294023 D°H for D°H /10
and\//b 0.354658 + 0.253916 for D H //10

(iv)/Fir/Spru‘ce (@JJW) b”\dﬁh_j , ?mﬂﬁn_;(_‘f
' 2

A = 01070762 + 0.302174 D°H for D°H /10

and™y/ = 0.859831 + 0.250497 D°H for D°H 7/10

(v) Miscellaneous
(Rest)

V = 0.050260 + 0.296846 D°H

\

Where:s

-

V = Under bark volume (m>)

D = Breast height overbark diameter
in metres.

H = Height in metres.,.

8,7 Sample Tree Volume

Volume of each sample tree was estimated from the general
volume equations and the diameter and helght of the sample tree.
The ocutput 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 and is
kept in Data Processing Unit of Head Office. The number of
sample trees measured for different species in this survey were
as under:-

Species No.of sample trees
Chir 174
Kail 583
Deodar 498
Spruce 727
Fir 759
Taxus baccata 121
Quercus incana 189
Quercus dilatata 64
Quercus semecarpifolia 422

Betula utilis 15
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Alnus nitida 16
Poplus ciliata 3
Juglans regia 46
~Acer species 123
hesculus indica 166
Prunus padus 721
Rhododeharon arboreum 51
Pieris ovalifolia 22
Celtis australis 14
Ulnus wallichiana 2
Rhus:

Morus 3
Corylus 15
Syzigium cuminii.

Cypress species

Other miscellaneocus species 206

B8.7.1 ‘'Aftér an examination of this data and the need of the_
Himachal Pradesh Forest Department, ‘it was decided that the
local wvolume equations be prepared. for the following species
onlys:
(i) Chir
(ii) Kail
(iii) Deodar
(iv) Fir/sSpruce
(v) Taxus baccata
(vi) GQuercus species
(vii) Juglans regia
(viii) Acer species
(ix) sesculus indica.

(x). Rest of species

8.8 Scatter diagrams:

The estimated volume of each sample tree was plotted
dgainst the breast hcight diameter of the tree in order to
locate abnormal trees in the data and also to suggest the form
of the egquation. Zbncrmal trees were not included in the
derivaticon of wvolume equaticn.
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B.8.1 The following types of rejression functions were tried
for each specie. :=- '

(a) W a +-bD2_
(b} ¥V ='a+ bD + D
(¢) /T = a + bD

2

(@) v/D° = a + b/D°
{e) V/D2 = a + B/D + c/D2
{£) leg, V= a + log, D

fg)'\V a+ b_/T +'cD2‘
{h)_/V = a+ bD + <c_/D

(1) V/D%= a + b/D2 + /D + 4ap

Where:

¥V = Underbark volume (m3)
D

Breast ‘height overbark diamefer in metres

a = regression constant

i -

b,e.d = regression coefficients.

In these equations, volume or its traniformed form is

taken as dependent variable and diasmeter or its function as
independent wvariable.

B.8.2 &n equation is selected.out. of the "equations. tried,

taking intc considerations.
(i) the standard error of estimate
(1i) the multiple determination coefficient ard

(iii) the applicability of the equation in the entire
rarige of the data. '

8.8.3 Based ©on the above criterion, the following local volume
eguations were selected for variocus speciesi-

ﬁi)’“Chiri§159) Pbﬁvhﬁ’TtﬂLEﬂ~jf1V;‘

-&affzge V = 2.435237 47 2.560689 log, D 4‘QH37

2.0
({iil/’Deodar (423) s dhes doodonst EA !

V = 0.167174 - 1.735312 D+ 12.039017 p% ¥

(11) _Kail (541) Pirren
AV = 0.251311 - 2.683081 D + 13.484565 D
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. 85T
(iv)'/}ir/Spruce {1514) gkéuébs’FyﬁgﬁLqMﬂﬁ)

\Jy’gto.§9aee4 - 3.441808 D + 15.922114 D?

‘

(v} Taxus baccata (102) -Ci§§7

'\hfﬁf% = 0.487126 + 3.698924 D - 1.856459_/D

(vi}) “Quercus species {(575) ‘939
Ww’2/V = 0.682380 + 5.049937 D -2.770924_/D

(vii) /Juglans regia (42) < abw
/¥ = ~0.207299 + 3.254007 D.

(v111) lcer species LJ3 ) 443y
\//’v = 0.,269129 - 0.885866_/D + 8188416 D
(ix) <hesculus indica (134) »4J58¢
“/’:/G = 0.220191°+ 3.923711 D - 1.117475_/D

2

. ' r -
(x) Y Rest of species (340) ..ﬂgb&

‘\///(U = 0.193297 --2.267002 D + 10.679492 D2

8.9 Enumerated Tree Volume

Volume cf ‘each enumerated tree of a speciles in a
plot was estimated by use of the sclected local wolume
equation for. a particular species and the breast height
overbark diameter of the tree. These volumes were stored
in tree volume file. This file helps to tabulate the results
by species and diameter for various forest types.

8:10 Plot Volume

A plot volume file is created from the tallied tree
volume file by adding the volumes of the trees required
fcr the plot volume file. This ,file helps in the estimation
of sampling error for the growing stock.

B8e.l1 Sstand tables

{stems/ha. at arsample point)s The trees enumerated
at each point are classified by species and diameter and
basal area of each plot calculated and stcred.

8e11.1 An estimate of the number of stems per hectare by species
and diametéfr class are obtalned at each sample point from the
tallled,trees as under:

‘Stems/ha. = BAF x w- 1/Bi

i=1
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Where:s
B; = the basal; area, of the ith ta_llled tree
: in a diameter class of a species.
m = The total No. of trees ‘talliedin that class;
BAF = The basal ‘area factor of the relaskop.

»

The estimate of stems per hectare at each sample point are
utilised to Obtain the estimate owver all. the sample leDtS. The
following stand tables were prepared:

(i) Stems per hectare by species and diameter class
and. toctal stems .in- PB-T and PB. (other) area of
each division.

(i) Stems ‘per hectare and total stems by species
and diameter class from inventory data 'in eath
forest. division.

(iidi} Stems per hectare and toctal stems by spegies -
and diameter class, upto 60° slope ‘in each group.
cft forest type from inventory data.

(iv) Stems per hectare and total Stems:.by species and
diameter class above 60° slcpe for all forest
‘types.

8.12  Volume per hectare at :a sample point

sn estimate of the Volume per hectare by spec1es and
diameter: class at each sample point is obtained from the
tallied trees of ‘the particular class as underti,

volume/ha., = BaF o Vi
. o -
i=1 Bi
Where: .
Vi = The volume of the d1th tallied tree in a particular

diameter class of a species calculated £rém the,
local volume egquation.

Bi and m have the 'same meaning as above,

8.13 Stock Tables

An estimate of the veolume per hectare over all the sample
points under a particular category is obtained by simple averaging
the volume/ha. calculated at each sample point. Volume/ha. and
total volume tables were prepared for the following:-
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(1) . Volume per hectare and total volume by species
“and‘diametéer class in' PB-I and PB{(other) areas
of each division.

' 21 .
(ii) Volume® per hectare and total volume by species
and dijameter class from inventory data for each
forest division.

(iidi) Volume per hectare and total volume by species
and diameter class upto 60° slope in each
forest type from inventory data.

(iv) Volume per hectare and total volume by species
and diameter class for all foreut tvypes.

8.14 Total stems and total volume
The estimate of stems/ha. and volume/ha. when multiplied

by the area gives an estimate of the total stems and. total
volume.

8.15 aAnnual increment

- Radial increment at breast helght during the last 10
years and previous 10 years was taken for each sample tree with
the help of an increment borer for Chir, Kall, Decdar, Fir
and Spruce, From this data, basal area increment percentage
for last 10 years and previous” 10 years was estimated.for each
diameter class by the following formula:

2 2

Last .10 years basal area -
16 (———=5F

increment %.

Dy
. - i r 2 2
Previous 10 years basal = _1 ( D; - D3 ). 100
area increment %. 10 ( > X
D
Wheres. 2
D, = Diameter under bark at breast height.

Dé = Dl - 2 x last 10 years radial increment

Dy = D; - 2 x last 20 years radial-iticrement.
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_CHAPTER-IX

PHOTO-INTERPRETATION

No photo- 1nterpretat10n was done. aAll the areas shown
as forest on the topo.map sheets i.e. areas having green wash
‘in the Présent Case were considered as forest land. This
area of green wash was planimetered and on the basis-of this
planimetered area the weightage of each sample plot was
worked out. The area under different vegetation classes, forest
types and other sub-strata was worked out from. the number ct
sample plots falling in each sub-stratum and maltiplying it by
the weightage of a sample plot. &lsc photo-interpretation was
not’ considered necessary as the fresh photcgraphy of the area
was .nct available.
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APPENDIX-

I

GRID REFERENCE ¢ C.C.G;ﬁl) OF SURVEYED CLUSTERS

("Kulu Forest-Division)

Sl. Cluster Map Shee
No., _ _Ne. _ . __Noe._ _ __
1 —2_ _ 3
1. 004 52D/1
2. 005 "
3. 006 "
4. 009 n.
5. 010 "
6. 011 "
7. 013 52H/4
8. 014 "
9. 019A 53a/1
10. 027 52H/4
11. 028 .
12, 034 53E/1
13, 044 52H/4
14, 045 "
15. 047 "
16. 048 "
17. 050 53E/1
18, 051 "
19. 052 "
20. 061 52H/4
21. 062 "
22, 064 "
23. 065 "
24. 067 53E/1
25. 070 "
26. 071 "
27. 077 52H/3
28. 078 52H/4
29. 080 N
30. 081 "
31l. 082 "
32. 084 "
33. 085 "
34. 086 "
35, 090 "
36. 091 I
37. 092 "
3B. 095 52H/3
39. 096 "
40, 097 "

3

35870904
35870901
35870898
35890904
35890901,

135890898

35910913

35910910
35910992
356530910
35930807
35930889
35950910
35950807
35950901
35950898
35950892
35950889
35950886
35970913
35270910
35970904
35970901
35970895
35970886
315970883
35990925
35990922
35990916
35990913
35920910
35990904
35990901
35990898
359908886
35950883
35920880
36010937
36010934
36010931



i - -~ 2 3 _ . _ A 5.
41, 098 S52H/3 36010928
a4z, 100 52H/4 36010922
43, -102 " 36010016
a4, 103 H 36010913
45. 104 .u 36010910
46, 106 u 36010904
a7. 107 " 36010901.
48 . 108 " 36010898
49, 114 53E/1 36012880
50. 115 " 36010877
51. 117 52H/3 36030937
52. 118 " 36030934
53, 119 " 36030931
54, 120 " 36030928
55. 121 " 36030925
56 . 122 52H/4 36030922
57, 123 " 36030919
58, 124 m 36030916
59 126 " 36030910
60. 135 53E/1 36030883
61, 136 " 36030880
62. 139 524/3 36050934
63. 140 " 36050931
64. 142 " 36050925
65. 143 52H/4 36050922
66, 144 u 36050919
67. 145 " 36050916
68. 157 53E/1 36050880
69. 159 52H/3 36070934
70. 160 " 36070231
71, 167 " 36070928
72. 164 52H/4 36070919
73. 167 " 36070910
74, 168 " 36070907
75 169 " 36070904
76. 170 "o 36070901
77. 172 53E/1 36070895
78. 179 52H/3 36090934
79. 180 " 36090931
80. 181 " 36020928
81, 182 " 36090925
82. 183 52H/4 36090922
B3. 184 " 36090912
g4, 185 " 36090916
85, 186 " 36090913
‘86, 188 " 36090907
87. 189: " 36090904
'88. 190: " 36090901
89. 191 " 36090898

SO0. 202 52H/3 36110925
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91, 203 52H/4 36110922
92, 204 n 36110919
93, 205 o 36110916
94. 206 " 36110913
a5, 207 o 36110910
96 . 208 L 36110507
Q7. 209 n 36110904
98, 210 I 36110901
9g, 211 " 36110898
100, 214 53E/1 36110889~
101, 216 " 36110883
102. 217 -n 36110880
103 221 52H/7 36130925
104. 223 52H/4 36130919
105, 225 " 36130913
106. 227 L 36130907
107. 228 u 36130904
108, 229 " 36130901
109, 232 535,/1 36130892
110, 233 n 36130889
111. 234 « 36130886
112. 235 n 36130883
113. 236 n 36130880
114. 237 " 36130877
115, 241 52H/7 36150925
116. 243 53H/8" 36150919
117. 247 " 36150907
118, 248 " 36150904
119, 251 53E/1 36150895
120. 252 " 36150892
121, 253 u 36150889
122. 254 1 36150886
123, 257 n- 36150877
124. 263 52H/8 36170919
125, 267 " 36170907
126, 268 " 36170904
127. 269 " 36170901
128, 270 " 36170898
129. 271 53E/5 36170895
130. 272 w 36176892
131, 273 " 36170889
132. 274 " 36170886
133. 275, " 36170883
134. 276 n 36170880
135. 277 " 36170877
136. 28% 52H/8 36190898
137. 290 53E/5 36190895
138. 291 a1 36190892
139. 292 " 316190889

140 293 ' " 36190886
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36190883

e*orare

36150880
36150877
36210910
36210901
36210898
36210895
36210892
36210889
36210886
36210883
36210880
36210877
36230910
36230904
36230898
36230895
36230892
36230886
36230683
36230880
36250810
36250904
36250898
36250895
36250892
36250889
36250886
36250883
36270904
36270901
36270898
36270895
36270892
36270889
362770886
36270883
36290898
36290886
363106901
36310898
363106895
36330901
36350901
36350898
36350895
36370504
36370898
36350898
36410898
36430898
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List of completed field forms of Seraj Forest Pivisinn
{ Inventory Field Forms) "

S1.NO. Cluster Centre Map Sheet No, ~  C.C.G.R, ~ ~ Remarks.
N 1. (7 Ne._ _ _ _ — _— _—
1. 006 S3E/1 36150873
2. 010 53 E/5 36170875
3. o011 53E/1 36170873
4. 013 53E/2 36170869
5, 014 " 36170867
6. 015 53E/5 36190875
7. 017 " 36190871
8. 018 53E/6 36190869
9. 021 53E/5 36210875
10, 023 " 36210871
11. 024 53E/6 36210869
12, 028 S3E/S 36230875
13. 030 M 36230871
14. 032 53E/6 36230867
15. 033 " 36230865
16. C34 o 36230863
17. Q37 53E/5 36250879
18. 039 " 36250875
19, 040 L 36250873
20. 041 " 36250871
21. 042 53E/6 36250869
22, 043 " 36250867
23, 044 " 36250865
24, 045 " 36250863
25. 047 " 36250859
26. 048 " 36250857
27. 049 " 36250855
28, 050 " 36250853
29. 051 " 36250851
30. 052 & 36250849
31. 053 " 36250847
32. 054 53E/5 36270881
33. 055 . 36270879
34. 056 - 36270877
35, 057 " 36270875
36, 058 o 36270873
37. 059 " 36270871
38. 060 53E/6 36270869
39, 061 " 36270867
40. 062 " 316270865
41. 063 " 36270863
42. 068 " 36270853
43. 069 » 36270851
44. 070 . 36270849
45, 071 L 36270847

16, 076 53E/5 36290881



51. ~ 7 [cluster Centre '~ Map Bheet - . — T:T.G.R.~ ~ ~ “Remarks
Ro, . __Ne. _ _ ____No. _ _ . _ o _________
L L ___.2____”___CZ - _32&__"_-__ 5.
47 . 077 53E/5 36290879
48, 078 " 36290877
49. 081 " 36290871
50. 082 53E/6 36290869
51. 083 " 36290867
52. 084 " _ 36290865
53. 085 " 36290863
54. 088 . 36290857
55. 089 " 36290855
56 . 090 " 36290853
57. 091 " 36290851
58. 092 " 36290849
59. 093 L 36290847
60. 095 . 36290843
61. 096 53E/7 36290841
62, 101 53E/5" 36310881
63. 102 . 36310879
64. 103 & 36310877
65. 105 " 36310873
66. 106 " 36310871
67. 107 53E/6 36310869
68, 108 " 36310867
69. 109 L 36310865
70. 110 " 36310863
71. 113 " 36310857
72. 114 " 36310855
73. 115 " 36310853
4. 116 " 36310851,
75. 117 " 36310849
76 . 118 " 36310847
77. 119 " 36310845
78 . 121 53E/7. 36310841
79. 126 S53E/5 36330883
80. 128 " 36330879
81. 129 " 36330877
82. 130 . 36330875
83. 131 " 36330873
84. 132 " 36230871
85. 133 S3E/A 36330869
86. 134 " 36330867
87. 135 " 36330865
88. 136 " 36330863
89. 137 " 36330861
90. 139 " 36330857
91. 140 & 36330855
92. 141 " 36330853
93. 142 " 36330851
924. 143 " 36330849

95. 144 " 36330847
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96. 145 53E/6 36330845
97. 146 n 36330843
98. 147 S3E/7 36330841
99. 148 at 36330839
100, 149 n 36330837
101, 150 " 36330835
102. 156 53E/5 36350877
103. 157 " 36350875
104. 158 o 36350873
105, 159 n 36350871
106, 160 53E/6 36350869
107. 161 o 36350867
108, 162 " 36350865
109, 163 " 316350863
110. 164 " 36350861
111, 166 " 36350857
112, 167 " 36350855
113, 168 m 36350853
114, 169 m 36350851
115, 170 " 36350849
116. 171 " 36350847
117. 178 53E/7 36350833
118. 179 T 36350831
119, 185 53E/5 36370879
120. 186 o 36370877
121, 188 " 36370873
122, 189 L 36370871
123. 190 53E/6 36370869
124. 191 " 36370867
125, 192 " 36370865
126.: 193 n 36370863
127, 195 n 36370859
128 196 " 36370857
129. 197 " 36370855
130, 198 n 36370853
131, 199 " 36370851
132, 200 n 36370849
133. 201 L 36370847
134. 202 L 36370845
135, 205 53E/7 36370839
136. 206 " 36370837
137. 208 " 36370833
138. 209 g 36370831
139, 210 X 36370829
140. 211 " 36370827
141. 218 53E/5 36390877
142, 219 " 36390875
143. 220 " 36390873
144. 221 S3E/6 36390871
145. 222 X 36390869
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] ¢ T T T T T T T o=
146, 223 53E/6 36390867
147, 224 " 36390865
148, 226 " 36390861
149, 227 "o 36390859
150. 228 n 36390857
151. 229 " 36390855
152. 230 L 36390853
153. 231 " 36390851
154, 232 n 36390849
155. 233 " 36390847
156. 234 " 36390845
157. 235, 53E/7 36390843
158. 237 " 36390839
159, 240 " 36390833
160, 248 53B/9 36410879
161, 249 n 36410877
162. 250 " 36410875
163. 251, " 36410873
164. 256 53E/6 36410863
165. 257 " 36410861
166. 258 " 36410859
167. 259 " 36410857
168, 260 n 36410855
169, 261 W 36410853
170. 262 b 36410851
171. 263 " 36410849
172. 264 u 36410847
173. 266 53E/7 36410843
174. 267 " 36410841
175. 268 " 36410839
176. 269 " 36410837
177. 270 I 36410835
178. 271 " 36410833
179. 272 " 36410831
180. 279 53E/9 36430877
181. 280 " 36430875
182. 284 53E/10 36430867
183. 285 " 36430865
184. 286 " 36430863
185, 287 t 36430861
186. 288 " 36430859
187. 290 n 36430855
i88. 291 b 36430853
189. 262 M 36430851
190. 293 " 36430849
191. 294 53E/6 36430847
192. 295 " 36430845
193. 296 S3E/7 36430843.
194, 297 " 36430841

195, 298 n 36430839



201,

204,
205.
206,
207.
208.
209,
210,
211.
212.
213.
214,
215.
216,
217,
218,
219,
220.
221,
222,
223,
224,
225,
226,
227,
228,
229,
230.
231.
232,
233,
234,
235,
236,
237.
238,
239,
240 .
241.
242.
243,
244.
245,

K . .

S3E/9
538/10
1
Ell

“533(11

53E/9

53E/10

4]
53E/11
(1]

"
“rr

53E/9
53E/10

m
"
n

53E/9
53E/10

S53E/9
53E/10
n

e e o e Sem o e e o e e —a . oam Sem m— am tm E mer

36430837
36430835
36430833
36430831
36430829
36450877
36450875
36450865
36450863
36450859
36450857
36450855
36450853
36450851
36450849
36450847
36450843
36450839
36450837
36450835
36450833

36470877

36470875
36470867
36470859
36470857
36470855
36470853
36470851
36470847
36470843
36470839
36470837
36470835
36470831
36490877
36490867
36490857
36490855
36490853
36490847
36510877
36510857
36510855
36510853
36510851
36510847
36530875
36530857
36530855
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246. 432 £3E/10 36530853
2477 433 we " 36530851
~248. 434 " 36530849
249, 435 " 36530847
250. 436 & 36530845
251. 438 S53E/11 36530841
252, 439 " . 36530839
253. 458 53E/10 36550851
254. 459 u 36550849
255, 460 " 36550847
256. 461 " 36550845
257. 462 53E/11 36550843
258. 164 L 36550839
259. 475 53E/10 36570853
260. 476 w 36570851
261 . 477 " ‘ 36570849
262. 478 " 36570847
263, 479 " 36570845
264 . 480 S3E/11 36570843
265, 489 S3E/10 36590851
266, 490 " 36590849
267. 491 " 36590847.
268. 492 53B/11 36590845
269, 493 “ 36590843

270 502 " 36690845
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List of completed field forms of Ketgarh Forcst Divisicn
{ Inventory Survey) ’

e e e e — T T U

8l.No. "Cluster Centre Map--Sheet C.C.G.R, Remarks
—————D0. _ _ _ _ __ _No. _ _ __ o __ ___ o ____
ATz IliCc-cCooIE oI ICCC CIIIITIC ol
1. 00s SE3E/7 36310819
2. 009 " 36330821
3. 010 " 36330819
4, 011 " 36330817
5. T 012 53E/8 36330815
6. 013 " 36330813
7. 014 " 36310813
8. 018 53E/17 36350821
9. 019 " 36350819
10. 022. 53E/8 36350813
11, 025 53E/7 36370821
12, 026 e 36370819
13, 027 " 36370817
14. 028 53E/8 36370815
15. 029 " 36370813
16. 030 53E/7 36320825
17. 031 " 36390823
18. 032 " 36390821
19. 033 " 36390819
20. 034 " 36390817
21. 035 53E/8 36320815
22. 036 " 36390813
23. 041 S3E/7 36410821
24, 042 " 36410819
25, 043 " 36410817
26, 044 53E/8 36410815
27 046 " 36410811
28. 047 " 36410809
29, 053 S53E/7 36430817
30. 856 53E/8 36430811
31, Q57 " 36430809
2. 058 1 36430807
33. 059 53E/7 36450825
34. 060 53E/17 -36450823
35. 061 " 36450821
36, 063 " 36450817
37. 064 E3E/8 36450815
3B. 065 " 36450813
39, 066D 53E/12 3470815
40, 066E " 36470813
41. O66F " 36470811
42 . 066G " 36470809
43. 066H n 36470807
14 . 066 S3E/8 36450811

45. 0664 n 36450809



72.
73.
4.
75.
76.
7.
78.
79.
80.
8l.
82.
B83.
.84.
85.
86.
87.
88.
89.
90.
9l.
22,
23.
94.
95.

53E/11
[ 1]

53B/10
53IE/11

53E/10
n

36450807
36450805
36470823
36470821
36470819
36470817
36490821
36490819
364950817
36510827
36510823
36510821
36510819
36510817
36530827
36530825
36530821
36530819
36530817
36550825
36550821
3655081¢
36570831
36570821
36570819
36590861
36530857
365908833
36590831
36590829
36590827
36590821
36610863
36610861
36610859
36610857
36610855
36610853
36610843
36610841
36610839
36610833
36610831
36610827
36610825
J€e10823
366308601
36630859
36630857
36630855
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96. 169 53E/10 ‘36630853
97. 172 nov 36630847
ag. 173 "/11 36630845
99, 174 " 36630843
100, 175 " 36630841
101. 176 " 36630839
102. 179 u 36630833
103. 180 " 36630831
104, 181 " 36630829
105, 182 n 36630827
106, 183 u . 36630825
107. 189 53E/10 36650859
108, 190 " 36650857
109. 191 " 36650855
110. 192 " 36650853
111. 193 " 36650851
112. 198 53E/11 36650841
113. 201 " 36650835
114, 103 " 36650831
115. 2041 " 36650820
116. 205 " 36650827
117. 206 " 36650825
118. 207 53E/11 36670845
119. 208 " 36670843
120. 209 n 36670841-
121. 211 " 36670837
122, 212 " 36670835
123, 213 " 36670833
124. 214 " 316670831
125. 215 " 36670829
126. 216 " 36670827
127 217 " 36670825
128, 220 53E/14 36670863
129. 222 " 36670859
130. 223 " 36670857
131, 224 " 36670855
132. 225 L 36670853
133. 226 " 36670851
134. 230 " 36690863
135. 231 " 36690861
136. 232 " 36690859
137. 233 " 36690857
138. 234 " 36690855
139. 235 " 36690853
140. 241 S53E/15 36690841
141. 242 " 36690839
142. 235 " 36690833
143. 246 " 36690831
144. 247 " 36690829

145. 252 53E/14 36610861
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i____° 2_ _ ___3__-_-—--—-C 4 _ _ _ ___ s _
146, 253 53B/14 36710859
147. 254 " 36710857
148. 255 v 36710855
149, 260 53E/15 36710845
150. 262 " 36710841
151. 263 L 36710839
152, 264 " 36710837
153. 266 w 36710833
154, 267 n 36710831
155. 268 " 36710829
156, 270 S3E/14 36730857
157. 274 " 36730849
158, 275 " 36730847
159, 276 53E/15 36730845
160, 278 " 36730841
161. 279 " 36730839
162. 281 n 36730835
163. 282 " 36730833
164. 283 " 36730831
165. 284 "o 36730829
166, 285 h3P/14 36750851
167. 286 " 36750849
168. 288 53E/15 36750845
169, 290 " 36750841
170. 291 " 36750839
171, 293 u 36750835
172. 294 " 36750833
173, 295 " 36750831
174. 298 53E/15 36770845
175. 299 g 36770843
176. 300 " 36770841
177. - 301 " 36770839
178. 302 " 36770837
179, 303 " 36770835
180. 30a " 36770833
181. 308 " 36790841
182. 309 n 36790839
1683. 311 o 36790835
i84, 312 " 36790833
185. 315 i 36810837
186. 316 " 36810335
187. 3i9 & 36830835.

b o
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(B} MEASUREMENT OF HORIZONTAL DISTANCE FROM THE MALP

Measure the distance between the reference feature
and the sample poinf ©on the map in centimetres. Multiply this
with 50000 if 1:50000 map sheet is being used and by 63360 if
1"= 1 mile map sheet is being used and divide the product by
100 to get the ground distance in metres. The distance thus
obtained will be the horizeontal distance of the sample peint
from the centre cof the reference feature on the ground in
metres., Note down the distance thus calculated in your note
book.

(C) MELSUREMENT OF HORIZONTAL DISTANCE ON THE GROUND:

For reaching the sample point from the reference
feature you would be reguired to measure the horizontal grcund
distance as detcermined by you earlier from the map. In £lat
terrain the measurement of the horizontal distance will pose
no proklem but when the terrain is hilly direct measurements
on the ground will not give horizontal distance. In. such cases
the sloping distance should be converted into horizontal
distance as per the instructions given here. By this methcod
you can measure long stretches in a uniformally sloping
terrain by converting the. known horizontal distance (. as already
worked ocut) into a sloping distance or by measuring the sloping
distance con a uniform slcpe the horizontal distance can be
calculated. Remember that for varying slopes separate measure-
ments should be taken and each measurement should be converted
into horizontal distance separately.

While measuring on a sloping ground determine the
angle of slope and convert the slcping distance into horizontal
distance with the help of the formula explained below:

—q = COS & or

L =1L' COsS A

or L' = L=1L x SEC.j. —~—
Cos A
When L' is sloping distance, L is horizontal distance
and- A = angle in degrecs. Thus if the value of COS 4L and any
of the distance (L or L'} is known then the other distance

can be calculated. &L table showing the wvalue cof CO0S A for
different angles is giwven below:




12,

15.
16.
17.
18.
19,
20.

21 ..

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32,
33.
34.
35.
36.
37.
38.
39.
40.
41,
42.
43.
14 .
45.
416,
17.
48.
49,
50.

COS h

0.9998477
0.9993208
0.9986295
0.9975641
0.9961917
0.9945219
0.9925462
0.9902681
0.9876883
0.9848078
0.9816272
0.9781476
0.9743701
0.9702957
0.9659258
0.9612617
0.9563048
0.9510565
0.9455186
0.9396926
0.9335804
0.9271839
0.9205049
0.9135455
0.9063078
0.8987940
0.8910065
0.8829476
0.8746197
0.8660254
0.8571673
0.8480481
0.8386706
0.8290376
0.8191500
0.8090170
0.7986355
0.7880108
0.7771460
0.7660444
0.7547096
0.7431243
0.7313537
0.7193398
0.7071068
0.6946584
0.6819984
0.6691306
0.6560590
0.6427876
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n®

51.

52 -

53.
54,
55,
56.
57.
58.
59.
60
61.
62,
63,
64,
65.
66,
67.
68.
69,
70.
71.
72,
“73.
74,
75.
7€,
77.
78.
79.
80.
81,
82.
83,
84,
85.
86.
87.
88.
89.
aq.

COS h

0.6293204
0.6156615
0.6018150
0.5877853
0.57357¢64
0.5591923
0.5446390
0.5299193
0.5150381
0.5000000
0.4848096
0.4694716
0.4539905
0.4383711
0.4226183
0.4067366
0.3907311
0.3746066
0.3583679
0.3420201
0.3255682
£.3090170
0.2923717
0.2756374
0.2588190

0.2419219

0.2249511
0.2079117
0.1908090
0.1736482
0.1564345
0.1391731
0.1218693
0.1045285
0.0871557
0.0697565
0.0523360
0.0348995
0.0174524
0.0000000
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{D) PRECLUTIONS:

While using the Silva Compass the following precautions
must be observed:-

{i) When sighting through the Silva Compass keep
the centre of the instrument exactly above the
station. For this, stand at such a distance
from the station soc that the centre of your
stretched palm is just above/over the station.

{i1) At every station check that the bearing adjusted
at the starting point is in the same position.

(iii) Hold the instrument horizontally at your palm.

{iv) When aligning the next station take care that the
centre ¢of the necdie , the hair line, and the notch
at the top. of the mirror are all in a straight
line.

(v) Hold the instrument on the right palm if you are
closing the left eye. But if you are in the habit
of closing your right eye hold the instrument on the
left palm, Whichever practice is adopted at the
starting point the same should be continued till you
reach the sample point.

(vi) Do not keep any object made of iron. near the
instrument while using it.

{vii) Always lock the needle of the instrument when you
are not using the instrument.

rd
(E) CREW DEPIOYMENT FOR TRAVERSING:

For traversing the distance from the reference feature/
point the methcd narrated below was followed:-

From the reference feature the crew leader would direct
one Fieldman to stand at a convenient distance approximately
in the direction in which the sample point lies. This Fieldman
would carry with him an aligning rod for giving alignment to the
Crew leader and a sharp instrument like Khukari or axe for
cleaning the bushes and branches etc. which might obstruct the
visibkility and stretching/laying down of nylon rope. 'Now make
this fieldman to stand in the correct line of direction of the
sample point by aligning with the help of Silva compass. Once
the alignment of first station is done the Crew leader will
move to this station and stand exactly over the place where
Fieldman was standing. After the alignment of the first station
is done and ¢rew lecader reaches and stands over this station the
fieldman shall move further on convenient distance to the next
station along the same direction. The crew leader will make
the fieldman stand in the exact direction of the sample point
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with the help of Silva compass. This processof aligning will
continue till the sample point is reached. While you (crew
leader) and cne of your fieldman are busy in aligning work direct
your other crew members {i.e. Deputy Ranger and Fieldman) to go
on measuring and recording the horizontal ground distance along
the- line of alignment. This distance measurement will be done
with the help of a tape or a nylon rope having fixed lengths
marked on it. The alignment by the crew leader and the ground
measurement by the followers would be so synchronised that at

no stage work is held up. For ground measurements, the Fieldman
No.2 will. hold the forward €nd of the tape or the measured

rope and shall also keep a ranging rod and 10 steel arrows

with ‘him. The rear end ofthe measuring tape/rope shall be held
by the Deputy Ranger who will also be responsible for recording
the measurements. aAfter a measurement is completed the fieldman
shall fix an arrow on this point. He shall then move forward
along- the line of alignment to a distance till the follower
(Deputy Ranger)} reaches the point where the first arrow was fixed
on the ground. This arrow will be removed by the Deputy

Ranger from the._.ground and Kept with him for record. Each

arrow 'with the Dy.Ranger will represent the. fixed measured
length of the tape/rope. Successive measurements shall be
repeated as per the first measurement and arrow fixed after each
measurement by Fieldman will be removed and kept by Dy.Ranger.
Such measurements shall proceed till all the 10 arrows have

been picked up by the Dy.Ranger. At this point he shall record
the total distance so far measured in his note book and hand
over all the arrows tc the fieldman for repeating the process
again. This proces shall continue till the sample point is
reached. In some cases when arrows werae not available the
measurements were done without the use of arrows by recording
each measurement of tape/rope in the note hook of Dy.Ranger.

The process of alignment and measurement of- ground distance
must go on simultanecusly to avoid any mistake in measurement
and also to make it gquick.
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APPENDIX~-III

PROCEDURE FOR TAKING T.LLY CF 'IN' TREES. »ND
THBLE SHOWING PLOT RaDIT FOR CHECKING MLRGINGL TREES

i. Procedure for taking tally of 'Ii' trees

The tally for this survey is to be taken only for trees
of 10 cm. D.B.H.O Bs and abcve. The tally is 1o be taken
with B.h,F.-2 M2 (Basal Area .Factor). The trees will always
be seen at breast height at the time of taking tally. TFor
taking tally stand at the plot centre peg and take a sweep Dy
sighting the trees at. breast hnght through Basal irea Factor -
2 M2 strlp of relaskop starting from Horth direction in a
circle in a clock-wise direction till the circle is completed
and,all trees are sighted. If the width of the strip (B.h.F -
2 m” strip) is definitely: smaller than the diameter of tree
being sighted then the tree will ke counted as IN' i.e., the
diameter of the tree is definitely bigger than the width of this
strip and if the width of the strip is definitely bigger then
the djameter of tree being sighted, then the tree will be
considered ‘OUT!' i.e. the diameter of the tree is definitely
smaller  than 'the width of this strip. * While taking tally
there may -be such cases wherc it is not possible tce decide
definitely as to whethér a particular tree is 'IN' or 'QUT' i.e.
its diesmeter is about as wide as the projected strip. -Such
trees will be marginal 'trees. Marginal trees should be checked
by measuring its diameter perpendicular to plot centre at
breast height over bark from uphill side. This diameter should
be multiplied by 0.3536. This multiple will give the plot radius
in metres, Now measure the horizontal distance from the plot
centre peg to the centre of this tree and if this measured
distance is less than the calculated plctiradius this tree is
'IN' and if this measured distance is more than the calculated
plot radius, then this tree is 'CUT'. Remember that every
‘marginal tree must be Verlflcd for its bplng 'IN' or 'OQUT* by
this procedure.

However, to avoid calculations for this horizontal
distance frequently, thezhorlzontal dAistances for different
diameters for B.d.F.~2 M° are given below and if the actual
horizontal distance is lesz than the tabulated distance 'of a
particular ‘diameter the tree will be considered 'IN' and
vice-versa,

Note: While taking tally make sure that very trece has been
sighted through the relaskop, Observe extra caution on this
source where the crop is dense and stuns of some trees may
remain hidden behind the stems of other trees.



-141=

2. Table showing Plot radii for checking marginal trces
with B.L..FP - 2 m* (Plcot radius factor 0.3536).
D.B.H.Q.B. Plet radids D.B.H.0.B. Plot radius
{em.) (metres) {em.) {mctres) .
1. 3536 51. 18,0338
2. .7072 52. 18,3872
3. 1.0608 53. 18.7408
3, l.4144 54. 19.0844
5. 1.7680 55, 19.4480
6. 2.1216, 56, 19.8016
7 2.4752 57. 20.1552
8. 2.8288 58. 20.5088
9. 3.1824 59. 20.8€24
10, 3.53&40 60, 21.2160
11, 31.8896 "6l, 21.5696
12. 4.2432 62. 21.9232
13. 4.5968 63. 22.2768
14, 4.9504 64. 22.6304
15. 5.3040 65. 22 .9840
ig, 5.6576 66. 23.33786
17. 6.0112 67. 23.6912
18. 6£.3648 68. 24.0448
l9. 6.7184 69, 24,3984
20. 7.0720 70. 24 .7520
21. 7.4256 71. 25.1556
22. 7.7792 72. 25.4592
23. 8.1328 73. 25.8128
24. B.4864 74. 26.1664
25. 8.8400 75. ‘ 26,5200
26. $.1936 76. 26.8738B
27. 9.5472 77 27.2272
28. 9.9008 78. 27.5808
29. 10.2544 79. 27.9344
30. 10.6080 B80O. 28.2880
3. 10.9616 81l. 28.6416
32, 11.3152 az. 28.9952
33. 11.6688 a3. 29.3488
34. 12.0224 i, 29.7024
3s. 12.3760 85. 30.0560
35, 12.7296 8o, 30.4096
37. 13.0832 a7’. 30.7632
38. 13.4368 88. 31.1168
39. 13.7904 aa, 31.4704
40. 14.1440 a0, 31.8240
41. 14.4976 9l. 32.1776
42, 14.8512 92. 32.5312
43, 15.2048 a3, 312.8848
44. 15.5584 94, 33.2384
15, 15.9120 a5. 33.5920
46, 16.2656 96, 33.9656
47 . 16.6192 c . 34,2992
48. 16.9728 98. 32,6528
49, 17.3264 99. 35.0064

50. 17.68Q0 100. 35.3600



D.B.H.O.B. Plot radius
{cm. ) (inetres)
i01l. 35.7136
102, 36.0672
103, 36.4208
1041. 36.7744
105. 37.1280
106. 37.4816
107. 37.8352
108, 38.1888
109. 3g.5424
110. AB8.8960

D.B.H.C.B. Plct radius
(cma ) {(metres)
111, 39,2496
112, 39.6032
113, 39.9568
114, 40.3104
11&. 10 .5640
116. 41.01%76
117, 41,3712
118, 41.7248
119, 42 .0784
120. 42.4320



-14 13-

&HPPENDIX-TIV

,CREW LE;DER CODE

Name of the Crew Leader

5/8hri P.C.Joshi
Piara Singh
V.K.Bhaila
M.C.Dharmani
M.S.Negi

Suresh Kumar
V.P.S.Negi
Shanti Sarup Shearma
Kanchi Lal

Jas Ram

Bhag Chand

Ghial Chand
Partap Singh
Prithvi Chand

Jagdish Chand

Coge

01
0z
03
04
05
06,
07
c8
()]
10
11
12
t3
14

15
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SLPPEMNDIXN -V

List of Tree/Bamboo species and their code numbers

S.No. Botanical Name Vernacular/ Code No.
- Local Nome
1. Shorea robusta Sal 001
. Pinus roxburghii Chir/Chil - 002
3, Pinus roxburghii " 003
(Twisted grain)
4. Pinus excelsa Kail 004
S, Cedrus deodara Decdar 005
6. Picea smithiana Spruce/Rai 006
7. ibies pindrow: Fir/Tosh 007
8. Taxus baccata Thuner- 008
9. Quercus leucotricho- Ban Qak 009
phora *
10. Quercus himalayana Moru Oak 010
11. Quercus scmecarpifelia Kharsu Oak 011
12, Betula utilis Bhojpatra 012
13. Alnus nitida Utis/kosh 013
14. Fopulus ciliata Poplar 014
15. Juglans regia hkhrot 015
16. iLcer spp. Lcer 016
17. iHhesculus indica Khanoor 017
18, Prunus cornata Bird cherry/ 01ls
Jamu .
is. Rhododendron arboreum Bra 019,
20, Lyonia owvalirolia -Lyar 020
21. Celtis australis Kharak 021
22. Ulrmus wallichiana Mohran 022
23. Rhus spp. Tung 023
24 . Morus spp. Chor/Shehtoot 024
25, ‘Corylus colurna Bhatia Badam 025
26. Salix spp. Willow 026
27 Pistacia integcrrima - 027
28. Terminalia tomentesa  Lisan/Sein 028
29, Lannea coromandelica Godal 029
30. Imogeissus latifolia Thaura 030




31,
32.
33.
34.
35.
36,
37.
38.
39.
40.
41.
42.
43,
44,
45,
46.
47.
48,
49.
50.
51.

52.
53.
54.
55,
56,
57.
58.
59 .
60.
6l.
62.
63.
64.
65.
66.
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Mallotus philippinensis
Grewia sép-
Bauhinia spp.
Buchanania lanzan
Syzygium cumini
Ncacia catechu
Ficus spp.
Boswellia serrata
Exrythrina subrosa
Pyrus pashia
Diospyros spp.
Ougeinia ocogeinensis
Bombax ceiba
Terminalia belerica
Cassia fistula
Flacourtia indica
Kydia calycina
Mitragyna parvifolia
Ehretia laevis
Z2izyphus spp.
Nyctanthes arbortristis

Emblica officinalis
tegle marmelocs
Boehmeria spp.

Casearia tamentosa
Limcnia Spp.

Cedrela toona
Holoptelea integrifolia
Madhuca latifolia

Terminalia chebula

Legerstroemia parvifolia

Edina cordifolia
Butea monosperma
Cordia myxa
Schleichera oleosa

Moringa pterygosperma

Rohini
Beul/Bhimal
Kachnar
Charoli
Jamun

Khair
Fipal/Bargad
Salai

Farhar
Kainth

Kendu
Dhanaj/Sandan
Semal

Bahera

i xmaltas
Kangu

Pula

Falda

Ber

Kuri/
Harsinghar

imla
Bel
Genthi

Tun

Kanju

Mahua

Harar

Sidh, Dhauri
Haldu

Dhak

Kusum

Sainjana

031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051

052
053
054
055
056
057
058
059
060
061
062
063
064
065
066



67
68,
59,
70,
T1.
72.
3.
74.
75,
76.
77.
8.
79.
80.
B81.
82.
83.
4.
85.
86.
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~dbizzia lebbek
Artocarpus. lakoocha
Bridelia rctusa
Dalkergia sissco

Garuga pinnata

‘Fhioegbe laznceclata

Phoenix sylvestris
Prospis spp.
Quercus glauca
Machilus odcratissima
Cupressus sSpp.
Thﬁja compacta
Cedrela serrata
Mclia azadirachta
Kigelia pinnata
Mangifera indica
Gardenia spp.

Other miscellanedus
Fraxinus spp.

Robinia pseudacacla

Kala siris
Kaj
Shisham

Kharpat

-

Phaliant

Kaula

Surai

Darli

Bakain
AN 1y

-Z.sh

067
Q68
Qco
070
071
072
073
074
075
076
Q77
078
079
080
081
082
083.
098
099

100
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LPPENDIX-VI

INSTRUCTICONS FOR MEASUREMENT OF HEIGHT GF TREES
(BY 'BLUME 'LEISS HYP-SOMETER)

For measuring heights of trees with the Blume Leiss
Hypsometer two steps are involved:-

(a) Fixing of the position of the observer and
(b) measurement of height.
4
(a) Fixing of Position of the observer:

To take accurate height measurements it is essential
that the observer stands at a ccrrect horizontal distance
from the tree. In case of trees which have conical crown ‘the
tip of the crown 1s casily scen and as such height measurements
can be taken from a shorter distance. But in case ¢f broad
leaved trees where the crown shape is generally rounded znd
diffused the observer has to stand at a farther distance to be
able to see correctly the tip of the crown. To stand at a
correct horizontal distance the strips of 15;20;30 and 40 metrecs
provided in the B.L.Hypscmeter can be used. While adjusting
your position for taking the height méasurement always take
care that the white strips are not giving dcuble images ( the
images .should completely over-lap) from the place you are
sighting the B.L.Hypsometér scale hung on‘the tree i.e. there
should be no parallax.

(b) Medsureémént of height:

Remember that the- height should be measured to the tip
of -thes leading shoot which is just vertical above the base of
the tree. Lny point which is not vertically above the base
of the tree is not at the same horizontal distance at which you
are going to read the height. Never see the tips of the crown
which are on the fringes as it will give a wrong height
measurement.The following example will show as to how the
height measurement would be wrong if the tips on the fringe of
the crown are seen.

In the diagram below B is the base of the tree, T the
tip of the tree vertically above the base B. T' is the tip
at the fringe of the crown. & the position ¢f the observer
at fixed horizontal dJdistance and C the point where the line
AT" will meet the vertical lime BT. If instead of T you are
sighting T' then the height measured will be BC and not BT
which is the correct height of the tree. The value of BC will
go on increcasing as distance T'P increases and distance AB
decreases and over estimation will be meore and more. It is
thus evident that the observer should stand at such a
horizontal distance from the tree that the tip of the crown
which is vertically above the basec of the tree is ceorrectly
seen.



{c) Slope Corrections:

If the terrain is such where it is notpcssible to stand
at a horizontal distance fr.m the base of. thetree, zpply
the slope correction factor te the height measured. Find the
angle of slope by sighting the tree with the hypsometer at the
eye level. From the ccrrection tabkle given on the hypsometer
read the correspondéing correction factor. Multiply the measurcd
tree hcight with this correction factor and subtract the product
from the measured tree height to get the correct tree height,





