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The Himachal, Pradesh 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 81e net 
availabili ty of raw-material for Pulp &. Paper Mill ,..,hich 
interalia included inventory of resources.. Cost and hccessibility 
and Market & Demand Studies. The area was n.;:uned as 
News-print Catchment. 

This work was taken up during 1976 and most of the 
field work was completeo during the financial year 1970_77. 
Cost & .J.ccessibili ty ar1d Har::ket & Demand Studies work, however I 
continued upto end of 1978. .i-;, part ox t..l)e field da.ta 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 ri.ch i.n for-est resourc es. The local de~n.an~ of wood, 3 
holoJever, i.s very heavy and though at present about 200.000 m 
can be available fOr industrial purposes but this surplus is 
likely to be reduced to only 50,000 m3 p~r year in a span of 
20 years. Therefore, there is no possibility of setting up a 
Pulp & Paper Mill basing on the forest resources of the survey 
area. Only about 50,000 m3 per year can safely be made available 
to -\flood Based Industries. iI'lith the increase in population and 
hOrticulture activities the demand f0r wood will increase at a 
very rapid pace in future. Therefore, serious e££orts are called 
£or to augment. the resources through afforestation. The 
recommended yield from fir and spruce forests cannot be taken 
out unless a £001 proof regeneration technique is evolved for 
fir and spruce forests. The problem of successfully regenerating 
fir and spruce £orests in higher areas has eluded the depart.ment 
so far. 

The i?reinvestment Survey of FOrest Resources acknowledges 
the hard work put in by members of the North8rn Zone including 
S/Shri D.D.Mehta, R.D.Gupta, Parmatam Singh and V.P.Singh. 

Director 
Forest Survey o£ India 
Dehradun-24-8001 
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The surv~J area comprises OI Kulu Seraj ~ Kotgarh Forest Divisions . , 
c~ver~g cODll~ete Kulu Dist,rict and Rampur and ~sain Tehsils of S.lJn.la 
Distrl.Ct. The total. geograpbical area is 678~) • kms. 

2. The terrain is ItCuntainou5 'With elevations varying from 750 metel'S: 
to 6500 meters and slopes are genorally steep to p.:.oscipitous. Deper:tding 
'Upon altit.ude, the c1.illlate'varies from sub-tropical to tetrpe:cate. SnQ\1 
fall is quite common in the area and it remains for appreciable pe:riod 
at altitudes above 200C meters. 

3. The track is quite rich in .IOrf-;sts re6OU1'Ces. The cultivation 
is not much advanced, but hort.icul ture is .develop:ing V8i.:Y fa.st and the 
survey area contributes substantiallY towards the total apple produ.ction 
of the country.. From communication point of view the area is -well 
developed conpared to similar hilly tracks. From industrial point of 
view, the area is very wcloJard and there is 'no industry worth naming 
in the survey area. 

4. l-liOSt of the survey -work -was completed during 1975-76. Jl. snaIl 
area was, hoWever, r~surveyed in SeptE'J!l.ber/Oct.ober" una, as the 1iata 
W'as blunt in an accidental fire wbich engulfed .the office in July, 1916. 
The Specia~ Studies paTticularly the Consumption Study and th., Cost & 
.Acce.ssibility. Study were done during' lB76-'l7 '& ~S77-78 •. 

S. The ma.m objective of ths survey 'Was to·estim.ate the total 
grQ\,/ing stock withm.;r 5% standard error and the growing stock of eC'.ch 
division within + 1016. In addition to ,est~tion of grolJing stock the 
local can sumption -was als.o est:imated in order to find out the industrial 
surplus likely to be a-vailable from thi:! su:cv ey area .. 

6. The·, ~gtal geographi~·aJ.. area surveyed is 6780 kI:+2
.out. of -wllich 

the farest area i,2 2.44.5 .. 55 1m. __ . _but ·t:.hZ exploitable tree forests 
, below 600 sl~ope rare O11lY 1'/71.27 knl • 

7, The area of t::aese eXflloi table tree forests under Cllir-Deodru:', 
Fi:r-Spruce, Conifer with hcoad I.leaves and b:r·oad leaved for8st types is 
586.28, 594 .. 34, 362.60 and 4Z7.99- sq. kms. respecti'Vely. 'Ihe total forest 
area' as sho-wn by green wash on l:S::':,....:,OC "map sheets) of Kulu, Kotgarh 
and Se.raj Di-Vision 5, ho-wever, is 96~.81,. 617.3'7 e-: 8-66 •. 35 sq. lans. respec':' 
tively. 

8. The total stems per hectAre vsries from about 2:.:8 :in KU1:u..Division 
to 3:)9 in Se.raj -DiviSion.. Thtl. stano per hectare varies from forest tYl?8: 
to forest typs •. .It 'Varies f-rom 176 stems per hectare in Chir-Deodar 
for~st type to 3:59 stems per hectare in broad leavoo. ;forest tYQe. 

G. The total number of stem.s over m.tire forest area are est-mated 
to be 58.19 millions out of y,(hich 4'7.42 millions are in thE.; ex-_ploitable 
forests. 
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.10.. Though the number of sterns p&r bectare varies from division to 
d~vision but the volwne per hoectare is almost unifom:. It varies .from 
275.5 JAB per hectare in Kotgarh Divis ion to 278.8 m"'3 per hec,tare in Kulu 
Division. .The volume per hectBI'e~ how-ever, varies. appreciably from 
one rorest type to another ·forest type. It varies from 185.3 m0 per hectare 
in Chir-Deodar forest type to 394.6 Jr13 per hect::l.re in Fir-~ruce' fC:i..~est 
type. 

11. ThIS total volume of the "g:.,:uwmg stock tandmg over th", entirE) 
forest land of survey area is 59.889 million ro: out of which the to tal 
volume in exploitable forests is 49.958 million m'3. The total growing. 
stock of differrot species in th~. sUMsy area is' g:l.ven in Table l.~o.S-+: 

:llip.l~....N.Q~.l 
.3 • 

Volume (000 m ) QL.ExplQitable anli Un-:-§l~lQitab.l9. 
Fo,t.~~.k. ez_o?l2@.9ill ... 

E.xplo it. a bl e Un-exp1oitable Tota~ 
% of total 

Species v')lwne of volume volu.ine Volume 
a~l spp. 

Chir 663.012 285 .. 702 948.714 1.6 
ICail 4688.607 1013 4761 5702.38B 9.6 
Deodar '3577 .. 195 10.38.328 4615.528 7.7 ------ ------ -----_ 

Total 8928.814 2337.811 11266.625 18.9 

Spruce ~O915.990. 2106.857 1.3 022. 850 21.7 
Fjr 15178.499 2192.337 17370.836 29.0 
Thuner 808 .. 310 168.448 ~76. 758 1.6 ----- ---- ,-- ---Total 26902.802 .4467.642 31370.444 52.3 

lIan Oak 141.0 4 061 390.882.. 1790 .. 84:3 3.0 
.~joru CRk 876.340 1.80.767 1057.107 1 .. 8 
YJ1arsu Oak_ .. 5581.506 1138.8.26 6720.152 1142 ---._ ---- ~-,--

To1Pl 7858.707 1710.475 9569.182 16.0 

Akhrot 544'.280 148.104 692.384 1.2 
Acer spp. 1254.678 176.649 143.1.327 2.4 
Horse Chest Nut 1371.163 '340.925 1712.088 2.8 
Other ·B. Ls" 3097.:331 749.870 3-847.201 6.4 

./ - _.--_ _.-.--_. _ .... """9" __ 

Total 6267.452 1415.548 7683.000 12.8 

Total of a.ll. 
Oonifers ~""J'. ,3585L'616 6805.4:5'3 4-2~37 .069 71.2 

Total of all 
B. Ls. 14126.159 3126.023 ~i 7252'.1.82 28.8 

Grand Total 49957.775 9931.476 59889.251 lQ) .0 ... _,._._---
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12. The consumpt.ion of·· woud by local people \>Jas estimated by 
conducting a 10 .... intensity survey. The inforlration an export's, :iL1po"~ts &; 

suPL-'lles "LO GoverniilE1lt ·Department'.! .and concessionists requir.::m.ent of 
vood · for pacl\:.ing 'casas m""dustry. s:tc. ""!9.- s collected from availabl<:i 
sources.. Th~ total estimated dCr.J_and of w08d .for c1iffel'en t _iJui-po se 5 is 
given in Table i'Jo.s..:2. .' 

'rEibJ.e No&._.~2 

[g_:~u.r~,_1)~~_d_ o.f-~~~QQg; 
"" . 

Unit - 000 m0 (w ..... t. E. ) 
------------------.------- '----_ .. _---""-------""._ .. _-._---------
.5 .No •. PUi--pose 

_\ 
------- ___ X_~_~ .:r. ~. _____ . ___ ._. _. _____ . 

1980-81 .1990-91 2000 

1. House construction, '61.100 74.800 91.600 
repairs & replaccr.1Gn t. 

----.-.. ____ • __ 'a ____ • _____ • ______ • ______ •• _,. _____ .';...._.__,_,~. ______ _ 

2. ,_il.gricul tural i.':lplemen t·s 2.50(i 3.'000 3.700 

3 • ·Fuel l4B.200 132 .. 600 223.500 ...... 
4. i'acl~ing cases ~3~300 126.000 15i.o(JO, 

5. Exports 59.000 59.000 Sg·.OOO 

6. SUPlJlies t.o othe:..~ 
ments. 

Depart- '7.800 7.800 7.BOO 

-------------_._. __ ._----------------------_._. -- ~ --.. --- -. -.- ------
Total 372~ 900 450',200 536.600 

-----------------~-... --.-----------,-----.. -
13. The growth rate of cOnJ.fer \-Ias studied ,>Ii '(.:.1' the help of Pressler 
borer. r Depending upon the grO\vth rat.€~ coodition of the crop) ~mtn..t~un 
etc., the net annual yield vas estilnat~d 'dhich is gi-..;:en in Table l'Ja. ~5. 

----------_.---------------~ -_._.--------_._--..... _--
Spp • /Gro up of' __________ ~2(llec -1~g___yl&l.Q__m OOQ_m 5 J.r_Qm __ . __ _ 
,~ecl.es. Cl1ir- .' Fir- Conifers· Bra ad- 'j_'otal 

Deodar Spruce >-lith B.L. .Leaved Yie ld
3 tY'.t>6 L tY:,.oe. Type. Type. 000 m. • 

'----.----- -:-'.------. - '.:~'';: .-.:........... . __ ._A_a ________ ~_ . ______ . 

L Chir & Deodar· 50.708 l4.954 6.967 2.688 75.317 

2, Fir-Spruce &: 5.126 250.895 73.194 19. fiA4 348.799 
Thuner. 

5. Akhrot , .Acer spp. 2.245 10.080 17.810 6.382 .36.517 
& Horse Chest i'lut _ 

4. cnks &. M'ise.B.L. '; .328 15.622 5Y.9GO 71) • .504 127.762 
-_.- ---_.-. 

..-----------.---------------.------~- -~ _____ ._e ___ . ________ 
Total 65·,405 291.551. l31.93l 99.508 588.395 

--~ -----_._._-_._----. __ ...... _._ ---_ ... -..... ~- ... -'--... ~-.-----.. -------.--,-,--"_.--:---'--
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~4 • The a v e~'ag e 10 g; gin g co st s f ':H~ diff' ,H~n t. logg in g Of,) erati on s 
were 'Worked out :by collecting i~ifoi'm ... ti.o..'). fr',rr~ J a ... ·ge n.U1llbeJ.~ of' felling 
coupes J..ll tne exea. ~pend.illg upon the' locatioi1 of t.ha forest a:ceas 
with respect to roads, Nallas and rivers etc., the avsragc logging c'Jst 
fOr delivery of the raw jllaterial at Sunde;, nagar ,ilUl site ... ie_s wo:;_~kErl 
out. The average dalivery 'cost (exclud,jng 'royalty) .,arks Oelt to 
Rs.210 per rrP. 

15. Taking into account C011S',lIll'9tion pattern s, per capita COi'l5UJ!ll)tion~ 
eJq:l acted yield 'etc., the net Wl~plus \oiQ'.J<l iikely 'e.o be a1T ai Ie b18 for 
indust.rial purposes durinE; different :periods has b(;en worked om:. ' 
A,lthol.lgh pr035a"1tly. the ElJ1~ual surplus is appj_'oX:in~eltely 2,15,000 m5 
bu1. OVG:C a span of 20 years, t.hi.s, surplus is li!~cly to 'fall t.o abot~t 
50, 000 m3 Ol1,ly. . 

16. CO:'lsidering annual availability of wood after about 20 years 
lJCI'iod, it is not possible to esta~li5i1 Pulp & :Paper Hill. HOwever, 
the possibility of se.tt~ng up, a hill for manufactur:iJ.1.~ high qualit'y 
'Wr iting paper o:r a fibre toard mill of about 50,000 m annual int.eke 
capacity may bE e:xp~ored. 
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, ' 

THE BA.CKGROUND 

1.1 Name 'of the area 

~~,"'~ .J ...... ? c.-.1). ~ w~, di ,fl' 
r-t 6}~r~~~ -Pj -? ,.el....J,.; ~ ~ ~_ 

G S'~.....j~ r 

The'survey area ~overs ,Kulu, Seraj &: Kotgarh Forest 
Divisions of Himachal . .,',Prade.sh. K\!l.lu & SE\!raj Divisions co·ver complete 
Kulu District, \:lhile Kotgarh; Division covers;bnly Rampur and 
Kumarsain Tehsils of Simla District. 

1.2 Location·· 

The survey area is situated ,pf:tween 31°30 1 North 
latitudes and 76.0 45' & 78°0. East longi'tudei> and is coyered by 
following Map shee'ts: 

1.3 

(i) Quarter inch sheets- 52/D, 52/H-, 53/A & S'3/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.S,6,7,$,9,10,ll,12,13,14,,15 

,.-

,Locali ty factors 

The climate of the area is typical of temperate zone a:t 
altitudes above 1000 metres and of sub-tropical zone at lower eleva~ 
tions. Autumn is generally very cold and months' of May & June are" 
qui te ho tat ~owe r .. eleva ti on s • Ih summe r I maxim\llTl :tempera ture 
rises upto 40 C in the month of June at lower altitudes. At many 
places the minimum tempera ture fall s belQw freezong point in' 
winters. . 

The average annual rainfall varies fro~ plac.e to place. 
The low elevation areas such as Rampur and Kotga~h etc. receive low 
rainfall compared to higher elevation areas such as Manali,Khedrala 
etc. The average annual rainfall varies from 9QO ~ to 1700 mm. 
Most of the rainfall occurs between July to September. April, May 
and October-Nov'ember are generally dry months. Silowfall generally 
occurs on al ti tudes ,above 1600 'metres" but at time,S may go down to. 
800 metres. Th~ snow $eldom remains for any appre~iable period 
below 2000 me tres "al ti tuC-1e. ,~ 

. -, 

1.4 Physical features 

The terrain -is mountainous wi th elevations varying froD'! 
about 750 metres to 65CG metres.. Slopes are generally steep to 
precipitous. Moderate or gently sloping lands cover a very small 
~ortion of the area an(~ these are mostly under cuI tiva tion pa.rti-

~ cularly upto 2000 metres.. 'Fores ts a re found mostly on steep slopes 
and higher altitudes. Most of the survey area falls in Catchments 
of SutleJ and Beas rivers. 1\ ,small portion of Kotgarh Div'ision, 
however, fallsc'in Yamuna Cat.chment ... 
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1.5 Ge9_lCEl, Rock & ?Q!J. 

The tract lies in the inner Western Himalayan ranges and 
consists of metamorphic rocks comprising m.ic8.ceous schists, chlol'itic 
schists Wlth gneiss, granites~ phyllites slates and quartzites. The 
geolo gical formation s are comparatively of r":.G-ol"to'rigin. The underlying 
rocks IlOstly belong to the i'ollo"Win.g g8010gical i'ormations. 

(i) lliu Fom_atj,on.: The main rocks are schists and shalBS 

'W1th bands of gneisSes, quartzites and at places grey and 
cream coloured lime stone. This formation covers by far 
the major portion of the Kulu District. 

(i1) l':tanikar&l_format . .:i..m.: The !OO-in ..rock s are granites, 
schists, shales 1:ll1.d massive bands of quartZites. 
formation is met within Parvati, Garsa

1 
Sainj and 

valleys. 

gneisses, 
This 
Tirthan 

(iii) lArji 1'_QIlI@tiQ!1.; Tho main rocks are pink and grem lime 
st.onesjl pmk, whik und grey quartzites and gre~n & groy 
shales. 

(iv) oTlJt.Q€' s@.i"iil,.2: The main rocks comprise schists and gneiss of 
prophyritic natlll~e and are COllllllOnly met -wi th near Lianpur. 

(v) .ctaIDlL1J.L_se;..-ies.: This S(;ries is characterised by th:.;; presence 
of big prolJhyritic crystal s of felspar and is mostly met 
with to-ward s south of .i.~mpur. 

Soil of the tract is generally cl<i..y_loaro ::cich ID organic matter 
\.lith varying depth over the greater part except in exposed and 00::. ... <:) 

areas, particularly near villages where it is poor with low organic 
content. Usually deep and friable clay-loam soil 'with thick layer of 
humus is found on Northern aspects. The soil is shalloVl, poor and sandy 
loam'in lower p6rticns as well as on Southern exposed slopes. Varying 
quantities of gravel are also present on the surface -which 'have marked 
'influence on the soil fertility. 

The area is rich :in natural resources, particuJ.arly tha fOTests 
most of ,which have not been fully exploited due to poor COIllllUlIlic2,tion;:;. 
The 'net -work of rivers pIOvides irrigation sud .feeds power projects dQ1...Jl1 
belo-w. The 'rivers also play an important role in transportation of timber 
to outside markets. Ti.'lough mtensive cultivati'on is practised at lower 
elevation 5 and on comparatively gsn tIe 'slopes, it is n at much advanced. 
Tbe hor-ticulc.ure, ho'Wever, is developing very fast and the survey area 
makes a 'substantial contrlbuticn to-wards the total apple p,cOductl~ of 
the countxy. 

1.7 . The JLeQp~ OOd the~~':.§_G.QJ].,9r&1g_9_~Q.i tion s 

The tract is mountainous, mostly foreste.d and far away· from the 
developed to\Jl'ls. The populatioo. is quite sparse and scatter 00. ThE rural 
people are living far away from. motor roads. This has resulted J.1l isolation 
o£ local ~opuJ.atian from modern developments and continuance of the age old 



-7-

methods of living. The main occupation of t.he people .is .agriculture. 
Except for small areas around Eotgarn :and Kulu, the farming m~thods 
are pr:inlitivs. 'Use of mod~m implt:;m~ts~ high yielding secdS3 fertilizers 
and insecticides etc. isvery·rare and yields':rxOID agricultural lands. 
are VDry poor. The ir!'igatioo fe..cU'ities are poor ar.J.d'thc agriculture 
is me stly d 6pend~n -;;. on. rain ~t er. The area is I however, qUite ;cich in 
fruit production .and horticulture l..S making rapid progress. Cattle 
rearing mainly for "IOOl, ~d also .roJ.~ .meat9 milk ~d use in sgricult,uN 
is also quite common. 

There '\,J0re vtTY' few t'Oe.ds in tlle ~ea. till last decaQ;3. ':DJ.:;l road 
developm<3ut, hol,lav€I', has 'been quit·;;: fast aft8.t: f'ol"ma:tion of th.-:; State 
af Rima.chal P:..~adesll in' 1966. Ext&lS:..__on of fruit cul tivatic>n has also 
con;t.ributed a lot t.owards road construction and from tha point of vie14l 
of truckable roads the 13.l·8a ':is -weDo placGd \.Ihen. cam.pm~ed with sir.ullar 
hill tracts lit othsr StatE-So The Tail communication is complotGly abs€l1 t. 
Th.e l"iver transport.» h<?wevD;'_~, plays a signifi.c.a.tlt. role in 'transport. or 
timber to plac;o: s lo-wer down.. 5ane of -the il7lpo rtCl.nt ro",o s j n tbe llrACl 

and thoil' lengths arG given belo'W:-

(i) A.ut to Bohtang pa::;s (vl.a Kulu, l'-!B-na.~i.) 

(ii) Kulu to .V?shist 

- 142 kms 

(iii) Bhun'tar "to: }'Jarukaran 

(iv ). Larji to Sainj 

(v) .Aut to l~ur "(-v is :Banjar) 

(vi) Banja~. to Luha:i-i (via Kh.mag , ju~i) 

(.'1 ii) l~chha.n (on Slll"Vey mundary in SoU~h-West') ~ -
to survey bou..'1.da j.·Y (in sout.h-ea~t) v:.\.a 
Narkanda, i:.ampur. 

(v iii) Nogli to Eah.li 

(ix) JrBJ:'kMd~ to lilltga.r:~ -

(x) flam}}ur -to Bato.lJ. 

(xi) Narkancla to Tha.ri:edl1l.U' 

40 Y.ms 

24 klls 

12 ms 

61 kms 

59 ·l'IO.s 

108 kIn. s 

20 lcra..s 

15 kms 

LO Ian. s 

18 kms 

---~-~ 
._ 

'Total. _41i~ _ ~C!1t_fl 

Thel.~c ar~ hardly any industri.6s in il~e area except saw rn.J.lls .. 
!)El\>J:IDg of timber 1S mostly done. ',for frui-~,packJ.ng CB.ses. Thwre is a 
Go va;nlll.:n t ~aw hill at Shamsh.i wl-uch L'lOstl.y manufaoture s fUl'llitwe _and 
8.130 preparos t:ob~in'& sllUi:.t1e bi~cks maant ·for eJo::_f}02.t to outs1do markets. 



LID. 

Th-l Fo:'eSt 'Departmmt· of liilllachal Prade~ wanted th~ ?rOjnv~st­
:moot Survey Crgenlsat'ion to fulf.p.. tbo fOl.lowihg obj~ctivos:-

(i) to estim.ate tljo total gro'r,lng stock within ± 5~ stmadard 
O!T'ol' for the ~hole survey arGo.. 

(iil to .est1?-a.t.c "t;P.6. ~t~;L p,.;r.dn.g ...stock wi thin ± .10""'; standard 
~rror fO'rr;......ciach Fo.rest DiviSion scparatdy. 

(i-ii~) to cs-tiJl;e.~ the g~_owkg, stock ,.'it.hin ':f-l0~' stOnd~d Cri"or 

for P.i3-J: arens ~f_ :Reg_u.la~ Working Circle 3 and F~ llorking 
C irc1.e S C CJIOl \tin ed •. 

(iv) to mak(l a rea::;ooa bly ac·ccptablc e stima teo of gro\dng stock 
separately for -

(8.) reservoi, protected (Ist and 2nd class) and 5rd class 
f' ore st 5 and 

(b) P .B. others of. regula.r and fir worldng circles combinc-d. 

(v) to make 0- qualita tiVG estimate of OCCUi"'rence of ,.mool.cinal 
:plants and grasses. 

ln' order ,to :fulfil tho above objcctivGS it 'Was docidoJ th~t 
l-funa.chal iradesh Forest Depsrtmen t Hill supply ~he l2E:CessB--ry ,base Inap:3. 
dOLiarcat.ing tho forest area into P.B.I, r.B. others, ltesClrved FOl~osts, 
Protect.ed Fnrests7 "3rd Cl.ass "Forests otc~ Bol.le\7cr, t.he Forest Department 
could not supply the Illaps sho\~ing legal c].assl.fication of forGsts and 
hence obj~ct1va (iv)(a) could not be fu1.fillcd.. It \-ias also observed 
t.hat rwith low mtoosl.ty sampling -which is adequate for timber estimate!) 
cannot servo th-o purpose of estim;s,ting the IolcdicinaJ. ploots and graSSes 
and, thercl:ora, objocti.v-c (v) c~U)_d also not be fulfilled. 

Jil order to estiDLate tho econCltllic avail.ability of raw-Jllatc.Tial 
for ji:Jd~str:Les local demand etc. has also to be taker. into account end 
therefore, final obj 0::: t~v (; ~ were as under :_-

(i) to estir.l.~te the total growing stock of the entiro survey 
arGB. wi thin :t S% st.andard ,?1Tor. 

(if) to a~im.ate the total gro.,dng stock of each fore st division 
within j: '1O~ standard !.3rr()r. 

'(iii') to csti.matb tho tot-al growing stock of each for:est type of' 
the survey aroa wit.hin ± 10% standCll"d C:rTor. 

(i";) -to estiJnate within -r~sonElblEJ. litc1.it. the to·tal gro'W:ing stock <)f' 

(a) lip .B.1" e..rca5 of~ .. ~~gu).ar J "chir and Fir .Jorking Circles 
cam. b.in ed • 

(b) 1I.l~.B.oth8:!.'Sfi a..'!oas of il.cgulc.r, Ghir and Fir Working 
C1relo S CoJT,bin i d. 
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(vi) 

(vii.) 
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to rr.aka a reasonable es-timato. of the presont and f'ut"lI'e 
deru.cu""1d 'of -wood "for hoti-s;-3' construction & repairs, agricultural 
implemc.n t oS, fUGl and pacldng c a s-c s' etc •. 

.... 
.to 8stimate 'tl18 availability of wood. for industrial purp_oses. 

to determinl:: broCldly tho cost .of l'a1;.l material (exclud;ing 
:rcyalty) dolivered ~at ,t(..ntative-' mill' .. site. 

1- . . . ':" • ... '. 

rn ol'Q_ozr to achieve abov~ objectiv~s a ,loy L'ltensity sampling 
-was don.e. .The Q_etails of -methcdology for field i.'1.ventory in.eluding 
consUmpticn studios, co 5t. &··acccssibility·· studies, )bta processing etc 
a':~ given in Volume II of this rcpoi-\:..· ~ -



The f'o:-,;sts of the survoy area arc mostly' Himalayan l-bist 
Terrpcrata type~ chiefly ,con1f~s.. Th~c. :rq;;3sii-~ £I.re vcr:. ... sjmi~a.r' 

'tio tho s:;:l In 0 ~'lcr pQ"t s of tho North Temp cratll Zono in .DuropE> and 
.A.r:l.ericn.. ?ure crops 1::oth of Coo.ift"!rs and c:aks D.:o.1 e IllOro cotJrnon t~lc.a 
mixed crops. FrOl!1 management point of view t.I.'le for3sts :'lavo bINn' 
classif'ied ~""lto folla-..ring four forest tYPC9:-

(i) Ohi+-Dcodar ~Q - ~/hc.rc Chir, Kail ant: Deodar oithol.' 
individually or collGctivoly constituta 80~ or rtXH'.~ of 
the crop. 

(ii) Fir-'2:.orUcf_~ - wh=:.."O li'i:r-, Spruce & T'nunc;:, o Hlw:..· 
individually O.i" collectively con stitute 80;" or IroroJ 
of' tho crop. 

(iii) GOIJ.if'g_§_Jij,,:tlL~:L'Q&..w~yg;}....1.:iP,~ - Wh!3l:"C all thlJ co.,j_t~~ 
-to.lcen together constitute 5(}~ Qj_" ribro- of the crop. 

(iv) Brorid_ LellJLsQ_~ - ~Jh~re all the broad leaved S'.;eci"'s 
includmg Chks con.stituto 50% or ITOl"iJ of th;) ~1"O.p. 

2.2.1 &..£§!..:...ll.!lder ,diff9r~:(; v .c;C'3J:.g~~on/la!J()....Y.:J;_gJ&SSC!'l! 
'. .. . . 

The total geog!'aphical area su....-v""y~ is 6,780 kr..l
2 out of w.:lic~1 t!l..:; 

fort3ets ur~ 2445.5:5 lan2 • The bre--clk. up of 'the. total.. area in'",J d::.f!.e:.cn.t 
vogctation/la.'ld usc classes is B:lVQl ~low in l'able No.ll-l. Fa::" duf'~i-

:'tians of vegetation/land Usc clas~Gs, Volum~ II of- the: Hcport m~y b'.:o. ' 
rer~l"'.{"ed to. 

Tabl;.) N.9 .._"..u-1 

-4l"51a b-l La.."1d U~.9lY6!i'C~~li.g)~~~§J! 

V £IgatOi.ticn/ 
Land Us e Cla:J s 

------,---,----
1. Forest 

ll) Tree Fon st 
b) D~gradc.d ForGst­
c)- Scrub- forest 
d) Grn3 s:r blei1.ks 
a) oth~rs 

Total forest. 

2. i~~,-:l2Lal'i 

Gr2Jld' To'tal 

2160.87 
l.84 

170 .. 27 
102 .. 36 
10.19 

244S:53l 

433'L47 

6780.Q) 

-----

~1.87 

O!9;5, 
2.51 
1.51 
0.15 

6:::5.95 

.lOJ .00 

-. ------_....;._-_. - --"._---_. __ . - ----_'-----_._-'"_--------
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2.2 .. 2 

'1.'ho treJ forsst area has beG."1 divided into four ta:r:..:;st types. 
It has further OOU,'l divid0d into ,follo,ling 8xploitabl;;. classcs:-

(i) ~ploitQ.QlQ_f'o.ru.st':il - includes all tll'~ trL:~ for0st arcas 
, situat~d on hill slop;;s up to 60° ~lop8. 

(ii) Un-om~£.Ql:] [Qrt:st,l,i'" includO:3 all the; tre.:; fm:'3s"t 
areas situatod on hill slopos abovo 600 slope. 

Tho brB$-k up of tree forGst urea into cX"jJloitoblc and 
un-exploitable fm.'ests and also into diffcron t forest type::> is giv~ 
in Table No.1I-2. 

Forest TY-PGS 
_ Ex-jJlo it a pl,:;· 

.:u .. eU (!m.~) 
Un-o::xploitablG 

Ur co. (lGil~ ) 
~ at' total 
forest area ----_ ..... _-_ ...... _------ --------.. - --,.._._--... _._---_ .. ~-~---- --

1. G h:ir-D0 odar 386.28 60.76 447.04 20.7 

2. Fir-Spruce 594.34 ~69.40 763.74 

3. .ponifers l,}l t.c"1 362.66 50.88 413.54 19.1 
Erc·cd Leaves 

4. Oaks & other 427.99 108.56 536.55 24.9 
Broad l£P;" es 

--. ------,--- .,. __ . ---_ ... _-__ .. _-,------
To'tal 

---.,-----_._-' 
2~60.87 if)).O H7~.27 389.60. 

,-....._---.~-.------.----. _- ._. __ ._--------
2.2.3 ':&rca HOde:"~ difforH'lf a~J,ass~ 

Depcndi..'1[:; upon tho aV9::,age. rJiamoti'.:::<C' of the pred~inant sp'eciL s/ 
group of sp0ci'~l':l of tho forest. t'ype, the 'exploit.abll' trt;}e·~f,or.es1:. area 
has bS0l1. divid~d into thrct:::: ,ago groups as given ,bcl.ow~-. . 

(i) g:hir-Deodar. F.1!:~£.lJ:C e &_Q.oo_iLQ~;L.}Jj.j;JLfu::o.M::.lm1.~g. 
~ Ql~ ~.t._ '. lvJl.QR. 1 

(a) Young .l.vcrage D.B.H.O.B. less than 40 em. 

(b) t.-iiddlB aged- ,Avc:r;ago 'D:9'.H.O.B. 4{) to losS than 

(c r~'laturc AV~!lg~ D.B.H.O.B. 60 em and abova. 

60 em. 



y ~ 1,.. 
'1., 

I )1-' 
C), 

~ 
C1~ 

II 
) I) 

..... 

~\fb 

-12-

( ii) BrQ~<L19ay ~Q_F 0 r~~t. ~:~),§ : 
, , 

(a) Young .Avcre.go D.~S .H.u • .3. less thQ."l 20 cr,1. 

(b) Middle e..gcd ~·l."Ij'..)raG~ D.D .iLO.B. 20 t.o less t.:.1['··11 40 c.G. 

(c) }1aturt} Avc:cago D • ..d.H.u'.B. 40 CI..'t and above. 

TtJ.p.:q..iS·O'ibution 'of 8xj_)loita.l.;;!c tl'':',D' fo:;.'.).so't ar0D 'irl t.11.:CY ci.iffci-.cnt 
age group,s ':i.s giv,c:',1. belo'lJl ~ 

TaQ.l c _ ~;.~n.~l. 

~lQ_i tll blQ . ..1l-e g....[Q.:r,Q.g't ~~,!:§""iK..~~ 2._2Y_-iM?G Ci 1 a~_li.Q~ 

---------..-----'.---.. -~.---- ---._ 
i'orcst Type 

...ik.£L.(~_:j_.kt~rf8J;'£11.t 'jl['c,~ gl£~,\?Q~__ TO-C;1-zar0a. 
Young l'lidd18-agc;d }'laturo Jan. 

-~-~-----------------" _,_, -------------,-,-------
1. ~nir-Theodal'" 

2. Fir-Spruce 

3. COnifer S 1Hith 
Broad. Leo..VG S 

4. O'tks aIld other 
Broad Lca.'IJ'GS 

56.32 

27 .. 82 

35.53 

71. 77 '3(36.28 

234.61 

142.08 192.76 3G2.65 

337.50 54.96 ,127.99 

_______ .. __ ~ ._ •• ·.r __ ". __ . ___ .. ___ . __ •. _ •• --,-------,-------_._--
260.51 887.86 622.9-0 1771.27 ------:---------_._---_-- - '. ._-_._--,-----_._-,------_. 

2.2.4 

ThG b-... ·oak up of total forest 3r8a int::) 'Work:L.'1g circlo5 E.nd pc~riodic 
blocks, as comf1il:.:.><i from t:1C '\oJO:ddng plGlns of Kulu, Kotgarh (£ SG:caj For~st 
D:i.viSHll1S j , is giv~n belol,1 in Te_b10 £~o. 11-4. 

'Eo. blgJj..Qa.J!~i 
{1_21 ", 

,:[Qr8st.~ .. .'!.k~~ ......Qy. ,~~_gi.i..·Gl~§. Rnq __ ~§~·i~<l..ll..J..Qck:J, 

---'---.--------,---~ _-._._-_ .. _,_ .. __ ,- _,--- -----,~-- ---.----
S .No. Nume of th0 'I/orlcjng Circle _ .. _.NamQ_Qt.....1n~_£~ ..... __ 

FE ·1 IlB Others 
Total 

---~------------------
55.88 240.78 296.G.s 

2. Fir HoH::inB C j):cle l·17.45 293.80 441.25 

7.10 23 .52 30.62 

4. Sel..tction -\~orking C;jrcl3 25L:93 

5.8.32-

6. dampu.:' Fuel Worlcing Ci.irclc 9. l.1O 

7.. Protection ~"orking Circle: 4 1£8.72 
.... _-----,---_._-,-_ ........ _ - ... _-_-_ ... _.-.... _ .... _,_ ... _ .. _---_ .. _--_._. __ ..... _- - _- ..... ;,.-- . __ ._ 

To't.al 210.43 558.10 5386.90 
.-.--.-~--.--- .. - ..... -.- _._ .... - -.-~- .... -.--.. --.--._......~--.~-.---~ ... _,---"_._-



-13-

It !Nl.y bo noted that. th;_J t.:;rm T forcs·t arcaI used in tbis par;:). 
and pnra 2.2.1 ha'Vc different'm8Mi.."lgs. The form I1for€st areal! used 
in th~ s pm-a includGS all the forust areas under ih~ control of E'orast 
Dq:>artment whether thGr;.) is CLny forfJ.st- :cov er OJ.~ not. Hare alI th] 
blanks & alpine pastures havu bem included in for;3st -""rCll. t'o:;:-.)st m'Ga 

c.entim~d in. pUl'3. 2.2.1, howcvcr~ ii1cludes th:::.CU'3Q.S having fO.i'8st Cov.sl' 

irre spl;lctiv8 of QI,-/nsr ship, but oxclu.des .t ... 1.G bla.ril~ sJ u.lpin e pastu:.~05 etc. 
The total f'O~8St area (ShO~il.1 by g.£"C-0n '·rash ~n ~:50."OOO sheet) of Kulu, 
Kotgarh end ~eraj division 5, howev~, is 961. 81 laa~, 617.37 lcm2 a.ad 
866.35 klil

g 
respectively· fu"ld growinG :Jtock figUrcs for diffe.ront division.::> 

are based en t.h-3se ar~a :£ igm'os.. ' 

2.3 

2.3.1 

The stems per ha. of i_.'r,porta.'1t. spp. h(wc b"eh \Jorkod ou:t 
soparat0l_y for each FO:'.3.st .Div13ian ~.nd samE:: <lI'0 given in Table t\!o~ 11-5. 

Tabla !!Q_._Jl::~ 

---,--------.----------.---~------------ - -- - ___ • ____ • ___ o __ _ 

Species Nama of Fore st Divi.sion 
----~ ..... --------~~---.- - __ .--- • ~ .. -- .-. --- ~ . __ . ____ -_. _._o_: __ 

KUltl Seraj Rotr;arh ------.. ,~ .. --------.--.---- . . .. ' -._ .. _--_._--_ ...... - --.------- -----
Chir 2.764 6.578 8 .. 070 

Kail 10.810 21.890 20.300 

U:odar 12.729 25.435 11.038 

Spi..~uce 18.601 22.100 21.169 

Fir 38.846 36.575 42 .. 977 

Thuner 4.02.8 23.51.1 25.844 
. Ban O:tk 7.~O4 21.875 l4:.176 

ivloru ():l.k 7.750 7.038 11.218 
1\her su t)3.k 41.509 70.935 68 .. 585 

Bhcjpatra 7.611 1.152 '0.155 

Poplar 1.848 1.018 0.000 

Walnut 3.971 0.705 i.050 
}:E.ples 5.541 9.340 11.261 

Horse Chast liut 3.807 2.561 2.371 

Bird Qherry 1.466 5.720 2.496 

Utis 2.156 0.000 2.810 

tre at of S.f)p •. 57.054 52.975 SE.2.31 
--.----~-~-------,.--~-.... . _--__ .... - ------_--- ---------Total 20'i'~ 695 309 a406 308.751 
---'---~-.---.--.--------.- ------.~----.-------
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The diarJ.e·i:.er- class-wise distriDutiQ.'l. of st6I:ls/ha. of impo:;:·tent 
species is given separately ·for ue.ch d~vi si-:n in 'hble.s 1, 2 &. 3' of 
Appendix. T~1e stElIi'_s/ha. in different' p6r.iodic 'o16cl!::,s of ilegula;:.' ~ Fir & 
Ch:L.- Horking Oircle s cor:tbine<;! are aloo given 'in Table Nos. 29 to .34 of 
App endix. ,. 

2.3.2 

The :stems/l1a, of ir!!::?orta~1t S')eci;;s 111 difff,;ren"t for-est types of 
o:;;'l)loitabl~ t:-.G6, fo:ce.s'Gs have al~o been estima:ted and aL'e given .ll1. 
Table J~Q. II-6~ 

--,...----------.-.---- ... ----.--.---- -.-----'---~---.--------
Species Chir­

Deodar 
FL',;.. 
S,t)i'uce' 

Conifers 
""'i th B. Ls. 

Broad 
Lea.ves --.. -~.-----.-: ._ .. _---_ ... _-------. -. :---.. ~-----....... _._-_. _ _..---.----_.,_ ..... 

Ghir 

h:au 

Daodax 

~ruce 

Ban eel{ 

Horu'C6k 

Khal· sU 'Gak . 
Bhojpatra 

Po;>lar 

HaL'1ut­

l-..aple·s 

Horse' Ches·l. Nut 

Bird Cha-ry 

Himri" 

~~est ·of spp .. 

20.205 

40.139 

59.555 . 

4.321 

0 .. lG4 

2.531 

5.199 

2.669 

1.954 

1.339 

0~414 

0.162 

3.518 

_31. 768 

20.146 

4.465 

43.526 

33.658 

29~ 214 

0.178 

2~503 

10';,987 

4'.'301_ 

1.4~0 

8:241 

1.317 

2:488 

2;072 

25.097 

0.210 

10.894 

4.347 

23.138 

44.431 

10.494 

ZS'.208 

1.4 •. 712 

55 .. 384 

:3 .?-14_ 

1.~'74 

4.61.6 

11.83{) 

10.5'93. 

5.139 

0.964 

71.629 

0.151 

2.7'07 

2.431 

6.0GS 

17:.5C5 

14.953 

23.825 

17-.903 

H8.212 

6.293 

2.8:50 

0.155 

1.4.796 

i,235 

6.203 

0.090 

63.801 
-·-·--·-· ..... --•• -·'.-.. -I. ____ ..;.,~-- ___ - _.~ __ . _______ ._ ....... _._. __ -.""_._ ... _ __,,_ ---

Total 176;374 239.693 '302.777' 359.464 ----·-------·----·--·-c:---·----·· --.---.. .:....----.----_____ , ____ .. ..,--
'The diameter clas3-uise di.stri:,but~on of 5tem~./ha. of impo:;:tant 

sp~cies in dif'fermt f'.;'):cest types is gj.v~ in _Table Nos_a.l to 25 in 
A.ppendix. 
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T!:J.e total number' of" stems of impo.l<tant species have ceen 
estimated. separately for ·three div:..si.ons and srune are ·givea in 
Table l~o. I l~ 7. 

--_ .. _--. -------.. -------.. -----~ 

Species __ .. _..;__[:3:me of_the D1.Y.~._qo___ Total 
Kulu Se.raj ~(ot8arh stems 

--- -_- _._- -------_._---. -,.~.:.__..~------~-~~- _.._~.-.. -
Chir 234.571 491.301 456.283 1182.H5 

Kai~ .917.325 1634'.777 1656.684- 4208.786 
Deodar 1080..269 1899.::;34 624.252 350.1.055 
Spruce 1578.579 1650.351 1197.031 4425.961 
Flr "3296 • .573 273"L3Q1. 2:1.29.9.32 8457,856 

Thuner 341,.946 1755.749 1461.294. 3558.989 
.Ban. '6ak. 611.385 1.633.654 80.1 .. 581 3046 .. 620 

}'oru cal;;: 657.576 525.510 ;63 11: .. 517 1817.'1:12 
Kharsu Oak , 3522.837 529 7 .179 3877.958 12697.974 

Bhojpatra 645.934- .86.052 8.'778 1.<:]:0.764: 

Poplaxs 1SEl,; 815 75.993 - 232.80.8 
1. 

\ ... a lnut 536.900 52..634: 59.541 4t;l,8.875 

haples _479.224 69_7.527 636.631 1801.382 

Horse Chest Nut 323,;098 J-91.206 134.017 648 .. 321 

Bird Cherry 124.392 427.184 14t.127 692.703, 

Utis 182.91.2 158 .. 917 341.829 
~i.e at of spp. 514;:±.548 3956.113- 3179.409 10.280.070 
--~__..,_- ---- ----- ------.... ----.--------~--.. - ---

Total 17625.884 ~.3Lo.6.074 i74S7 .. 602. 58189.5€O ------------', ... _-_ .. _---,_--._ ..... -
The_ diaiu~ter cla-ss-uise dhrtri bution of impOl~tant species 

sepaxately for each.< divl.sion is given in Table Nos. 77 8 & 9 in Appendix. 

The total nwnber of stoms ·of · l.r.rllortant species in differen -I:~' 
forest ty,.._Jes of e::<ploitable tree f,::rccsts haVE; alg,.) been estima-ted. and 
are given jp Table; No. 11-:8. 
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'fable 1T o. II-8 

,!.Qj£l.l_ste£.!1,§_l.Q92,)_by S6~?cie~F¥!.d, fOJ;:§~1_tY~.~ _ _QL~;sLlo.ita~1..e 
'fl:~.~hE~ ~ 

--,-----------_._',--,------------- "-, 

Species 
Fore st T-.fp6S 

'----------~.--- ... -- ..... --_ •. -- ~--.----
• Ghir­

Deodar 
l!' ir- C Q.'1 if c.r ~ Bre, ad 
5pruco 'with b. L6. .Leaves 

Total 

-.,---------------- -~.- - -'~.- ... ---------.--... - ---~.---- ... --: .. ':-~--.. --~ .----
Chir 780';-489. 7.630 6.427 '-, 794'.526 

1<': ail 1550.595 '1197.314 385.074 119. 6.~8, '3262. ~~1:, 

Deodar 2292.702 265.339 157.650 104 .. 049 2819.7';"0 

.. Spr~e 166". e90 ~586. 963 . 839.112 239.573 :5 852. 538 

Fix:- 6.347 ~972.112 -161+.522 756.117 7345.898 

'£huner 90.014 1736.274 580.655 640.063 2846.986 

Ban, cilk .. 200.806 10 .. 591 -1059.31~ 1019.584 2290.295 

l"io:nJ_ Oak 103 .299 148.745 . 535.493 766.221 15Si.75_8 

Kha..l~ su ()9.k 75.-1:71 655.510 2008.673 7628.700 10366.354 
- ,t 

BhoJ]_)atra 255.663 116.546 26G.34o:3 64:1.552 

pop~ars 71.593 122.406 193.999 

li8.1nut .109.S·60 88 .. 563' 167.418 6.706 372'.247 

l"Japles 51. 745- 489.850 429.C02 633.196 1603.771 

Ho:':-56 Chest Nut 16.01.Jo 78.3$3 38,:10 .155 52.857 531 .. 359 

E ir,d Cherry 6.255 1'47.835' 1:86.341 265.413 605.&14 

Himri 135.929 123.125 34.976 3.857 297.887 

ll..eSt. ._of spp. 1227.116 1491.600 2597.679 2730.667 8047.065 

-,-----'----,. ---_."_._--" .. -------
Total 6813.210 14215.800 10980.613 1558'1.807 47424.430 

...... ____ .... _~ •.. __ ~ .. ' _'oo·_ -_ .. _-- --.... _---.. er= __ ''' __ 

The ·diameter class_;''W'is6 distribution of totul stems of impo~~ta.nt 
s~)Gc{aSI:i.n different fo:;.-e~·t types i~ given jn ~ble Nos. 1.3 to 16 in 
~~~ , -

2. 3 • ~... To ta_l_uum.9w_L.:it ~_:g:t.s. _~1J. _ tli.@._Q_i! tc bP en.t. 

'The total nu:.nber of stelns over the entire t::..~€C forest land are 
58.190 million out of 'Which 47.42<1 million stems ar'e :in exploitable 
foreSt s. The total stems of"' impo ~M·t q;l6cies by dianetar clasSEls in 
tae exploitable tree forosi $ are give:n in Table No.11-9 (t. e. on next page). 
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.No fE;)ll:i,ng~ WJ~re done for the pUl'pose of preparing local· 
volume equations/tables. The iampla-tree date· of-the survey area 
were c orupared -with thG duta of other surveys conducted by Preil1ve stmon t 
Survey of Forest Resources in sir0.ilar ru.-ee..s. Ch comparison it was 
seen t..h,:l.t the sample tree data are comparable to '·the sample txee data 
of Ghenab Valley-.. T:1seefore, ~he general v.olume equations developed 
for Chenab valley were adopted. The local volu .. c.G tables of differont 
species finally adopted are given in. Table lb. II-10 (i.e. on n.3xt pa~c). 
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2.5 YQlwne of the Gro"':ing .~Qc!i~". 

2.5.1 Vol\ID1c "per ~~a ID._g.jJJ:'~:r.§.nt_9.~;i,.si.0~ 

Volume!l1a of impo::.~tant- specios in forcsts of different divisions 
is given belo\-] in Table' No. 11-11. . • . 

Table No.il-11 .• 

yQ.l:wn.....su':h'!~i.rrO_QL_;i,®o rtant _.mu.a_QL£l;i..lL;!.~~.QQ.§. . . 
---'---_._----.---,_,----_._----- --------______ .ti~.fi_9,L th~Qiv isiop 

Kulu Seraj· Kotgar:'l 

Chir 2.296 '5.127 6.561 

Ke.il 2,10.295 21.508 35.981 

Daodar 20.379 2.9.411 12.196 . 
Spnlce 66.'882 52.69·1, 57.207 

Fie 79.069 82.933 79.007 

Thuner 1.. 90S 6.110 6.203 

Bail. cak 5.116 .t,.. .... 8.1-'10 12.:359 

Hortl Oak 5.968 3.628 ,:1.9'17 

Kharsu Oak 24.098 11.330 28.093 

{~alnut .5 .O,(G 1.399 2.780 

}'~ple 7.,:69 '~.562 8.080 

Horse Chest-Nut 12.519 ~.939 1.968 

Rest of species 21.0<;7 -14 ;615 17 .1~8 
_"" .---~ .. _"._. - --

Tota]. 278.813 276.496 275.528 -----__ ._---------
J 

The dial'il.eter c].as&-wi-se distribut'ion' of' vOlwne/ha of impoTtant 
speCH)S in d ... fferent divisions is given in 'Ji3,ble Nos .. ::, 5 &: 6! of Appmdix. 
The volume/ha. in P.n. I and j,::> .B. oth~rs of -':legular. Ghir.& Fir 'Jorkin'g 
Giroles combmed, is given separately for each divl.sion in Table, No.55 to ".to 
of Appendix. 

2.5'.2 

Voll.lrae/ha. of, ir.:r~;)Qrtant spec~0s in diffe~ent Forest ,Types of 
exploitable tree fO:i:ests has b;3aJ.. eGtim<lted for the' mtiro catcllLlent and 
sarne is given :in Table N·o.li.12. ' 
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TabXe .}lloJl~.12._ 

Y2.lwn-e (u z,l> .. LL~:r...h9-~~·.LQ:f ir!U1o.J1.~1l.L~ .. --Qz_~Jai....1YJ2.'? ~. 

.... 
--__ ._ .. -------. 

... ·Sl_No. Spec:.ies 
VOlume/ha. (mv) in 

Ghir-Drodar Fir-Sp;~~n:":f~---&;~~ 
Forest type Forest Type with B.L. Leaves 

-----
1. Chix 

2. .Kail 

3. Deodar 

Total of Ghix, 
Kail "':::". De~a.r_. 

4. Spruce 

5. Fir 

6. Thuner 

Total or Spruce­
Fir ~c ThUn01". 

7. Ban QJ.k 

9. Kharsu.Oak 

Total of (hks 

1L "leer spp. . 

12. _ Horse Chest Nut 

13. Other B.Ls. spp. 

Total of B.Ls. 

1.6.4~3 
(9.0) 
60.71·.1 

(33.1) 

75 ~350 
(.11 i'1) 

152.507 
(83.2) 

7.773 
(/ ... 3) 

1.165 
(0.6) 

0.621 
_{Q~~.l_ 

9.559 
(S.2) 

5.312 
( ~.8) 

l.023 
(0.6) 
~ .. 122 

(0 .. 6) 

~.-oi:57 

(;5 .0) 

2.401 
(i .. 3) 

0.938 
(0.5) 

1.698 
(0.9) 

10.70'3 
.J§_~L 
15.741 
(8.6) 

Total of all speciE fi 183.264 
(100.0) 

24.33<1 
(6 .. 2 ) 

·{).824 
(1.7) 
31.158 
(7,9) 

130.022 
(32.9) 

188.010 
(.:.17.6 ) 

7.969 
..J.g_.&l_ 
-326.001 
(82.5 ) 

0 .. 439 
(0.1) 

2.310 
(0.6 ) 

9.054 
(2.3 ) 
---~.-~ 

11.783 
(5.0) 

2.63~ 

(0.7) 

7.085 
(l.8) 
~.981 

(1.3) 
10.956 

_lb_§l_ 
25.656 
(6.6)" 

type forest 

0.375 
(0.1) 

t',?e'L_ 

18.878 -:1. 964 
(6.3) (2;5) 

4.481 2.299 
(1.5) (1.1) 

23. 73~ 7.597 
(7.9) (3.8) 

... 
65.867 .11.6(37 

(22.0) (5.8) 
83 .362 

(2'7.9) 

5.390 
LL..:tL 
152.619 
(51.0) 
14.067 
(4.7) 

21.871 
(10.9) 

~.586 

~-_(g_,.~L 
37.924 

(18 ~9) 

17.2.18 
(8.6) 

11..249 6.807 
(3.8) ·(3./,,) 

28 .022 9.3 -.103 
. (9 •. :1,) ( 46 • ·1 ) 

53.338 117.128 
(17.9) (58.-1) 

7.429 0'.598 
(2.5) (0.3) 

12.058 8.117 
(4.0) (4 .• 2) 

23 .225 
(7.8) 

26.6~6 
_lli.9} _ 
69.353 

(23.2) 

3.910 
(2.0) 

2'J:~ 9'1.8 
_il~.11 

37.8"1'3 
(lS.S) 

39~.598 299.0<1i'.., ZOJ"A92 
(100.0) (100.0) (100.0) 

-----------~-.-----.. - --. --_._---_-----



""T22-

The diameter class-wise distribut±QRFof volume!ha of important 
species ill different ,£'or,est"'types of eJqJloitable tree forests is given .iL! 
Ta.bles '25' to ;'28""of Appen dix. ',«IIt,....-

The specic S--"1;lise 'total volUlne ill fO:'ests of dJ.fferEnt. divisiOi.""}s 
is given in Table J.~-o. II-13.· ~. 

Tap1.g_ j\fo&.JJ,:,"J_~ 

Tot~.l V..Q.JJ!rp.£..JI..!._§.._Llll_.QQQ.....m 
3 Ll2Y. .. ~gc.,i.es & Div isioo-.2.' 

. ----"-----:..------- .,. --------.-,-__.-~-----.---- -----, -------------
Name of ~~e D1vis~on Spec~es ----------------_._-_. ----...... _ Total 

Kulu oeraj 1\0 'G garh -----.-.. ~.---:--_'---.. ---------------.--.. ------.-
ChiI' 

l\.a.il 

~pruce 

Fir 

T hun er 

Ban (ali: 

~'lolii (ft.k 

lI.harsu O:ik. 

'Walnut 

Maple 

Her se Cine st Hut. 

tie st of spp. 

. Total 

lS4.819 582.9302- 370.963 948.71.4 

2061.847 1.606.'103 2034.438 5702.388 

1729.536, 21.96~540 689.647 4615.523 
584,5.692 3942.603 3234.555 13022.850 

6710~206 6193.55.5 4:'167.277 17370.836 

169.685 456.506 350.767 976.758 

485.127 60S. Cbs 698.808 H91.943 

5D£.4BO 270.951. 279.6'16 1057.107 

2045.071. 5086.594. 1588.467 0720.132 

430.759 '104.497 157.128 692.581 

633.84?' 340.610 456.870 14.31. 327 

1062.461 :368.872 280.755 1712.088 

178<3.170 1091.445 969.586 38 i!7 .20~ 

.--',--------------,---------,--------
23661 .. 700 20648.6.14 15578.937 ~51 

-------:-----_. __ '--.---- _,--------,_--- ---,----
The aiameter c].ass-.Ji se distribut ion of total volwu8 of hi,portant 

-Species in .the fore st s of r;liff'erent. Forest l?~vsions i.s given in Table illo. 
10 11 & 12 of. Appendix. TI1.e total volume of importent species in PB I a.'1,d , -, 
FE ~liers of Hegulal', Ci.1ir & )' ir lIarking Circles combined is givsn sepa:.:'a.t.f',ly 
for each division in Tables Nos. 41 to 46 of Appendix. 

.2.,5.4 To t~fu.l!.y~. Of ·Gm_!Lip...£_StQck_QU®.Q£.'1.§!lt_~-§_gj.~_irt_ 
ru.i:!!2!:en t b.:r..HEL~~ 2.: 

The total volume of grolJing stock of important SfleCJ..es in difi'eren t 
forest types of' exploitable tree forests of entil'e catchment has been 
estimated and the sCll,)9 is given in Table No.II-~4. 
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;I?p.l.~ NQ. 1l."':14 

'IQ,Y!l_y'~~.JL,\~,_~l_QW_:_m?J 1.!!.y .. ~~~\L:I1::~g:.~t fvo os ;lQ..~~J.ciUL..Ql~ 
. Tr~§..:._E9r._~.§.i 

------- _ .. __ ._--_._._------ -_ .. --_._,,_._---_ .. _-
Species l!"orest Types 

Total _. __ ... -----------.---~ ... ---- ~ _ . . ----.-- ._ 
Chir-Deoda:::- Fir-Spruce Conifers Broad 

. with B.L8 • Leaves . 
--~-----'------- ,-.._-~-... __ .------.-.~- - .. - ... -.---~. 

Chir 635.116 l..3 .589 14.,307 663.012 

Kail 2345.237 ,HAS. 255 684.639 2.12.476 4688.€O7 

Deodar 2910.615 ,105.678 162.495 98.407 5577.195 

Spruce 3CO.~G7 7727.647 2388.785 ,~99. 294 10915.995 

F.:1r 44.936 11174.151 5023.260 936.092 15178.~99 

Thune:L' 23.989 1'73.661 122.948 187.712 808.:310 

Ba..'1 Cak 127.90S 26.092- 510.Ha '736.882 1401.061 

hoI'll 03.k 39.585 137.369 107.9'i:)6 291.390 876 • .'340 

. Kharsu '(ak 4.3.511 536. ?I40' 1016.26'2 398·1.793 5581.306 

Walnut 92.710 1.58.591 269.,W5 25.574 544.280 

,['iaple 3G.273 421. 059 4,37.122 560.224 1254.678 

Horse Chest Nut 65.631 . 295.~~1 842.257 167.334 1371.163 

llest of spp. 413.442 .651.088 96(3.315 1066.486 3097.331 

_._----,-.-... -... --...... --..... "\.--.,.-.---..-------------
To wI 7079.081 '23452;472 ~O8,45~ 251 8580.971 119957.775 --.--------- ---_.'. __ ._---------

The. diame·ter cl:ass.:..wi se distribu.-tion of tota.l volUlns of 
i.lI!J?orlant species ;i1'1 diffsrez:l't Forest 'l~'Pes of e"P1oit.able tre<;:" fOl'eS'GS 

is given in· Table. No.17 to 2fJ of ApP3ndix. 

Th~ ,total volume- of the gl'o-,..dng stock of standing aver the 
entire forest 'land uf Z'il...""'Vf:W BJ..'68, is 59.809 million m3 • Of this th;; 
e.xploi ta.ble f or9~ (.l..e. fo~~st on slopes b~lo", 6ao) contribute . 
49.958 I1d.1Lion.nr\ The total volume u.."1.der bark (i...cluding bl"60.1ch 'Wood. 
ill case of broad leaves only) of irll>oi-tant ~ec:iGs is given belo'W:-
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:J21t.!21e _ ~,;r..::b~ 
. TO ta~.Jl.Ud§!:_@.~lc_Y~_J .. OQ~~ L.Q!..J;Wl..9.!t_~9k,~ [jn-e~l.Q.it.e.ple 

, Fo~~~~._;lJl~~S 

--_._----:---- -.~-------.~--
,% of tOtal Species 3x.pIoitable Une:>\?loitable Total 

volUlIl8 volume Volu.":le volume of 
. all species ---------_"_-----__,._ --_-._ 

Chir 663 .• 012 285.702 948.714 1.6 
Kail 4688 .• 607 1015.781 570'2.388 9,0 . 
Deodar :3577.195 103~.328 4615.528 7.7 

Total 
.. _ .. --_._--
892~.814 

-~--
23:3 7.811 

.------ ----
11266.625 18.9 

Spruce 1091.0;;.993 2106.857 1.3022.850 21.7 
F:iJ:' 1517~.499 2192.337 17:370.836 29.0 
Thuner 8Q8.310 1.68.448 9'76.758 1.6 

-~ ... -.. ---- .-. ~, ... -- --- ----_. 
Total 269Q2.602 4467.642 31370.444 52.3 

Ban ()3.k- 1401.061 390.882 1790.'845 3 .. 0 
NOlU Cak 876.340 180.767 1057.107 1.8 
.KharsU CRk' 5581..306 1138.826 6720.132 11.2 - -~-..-.-.-..--- ------- - .. - ... -- ---Total 7858.707 1710.175 9569.182 l.6.0 
Akhrot 544.280 148.io4 892.384 1.2. 
Acer spp. 1254.678 176.6li9 14:>1 .. 321 2.4 
Horse Chest Nut 1.37~.163 , 340.925 1712.088 2,8 

uther B. L~. :3097.331 749.870 5847 .201 6.4 _" -.-~-- ---- -.---. --"-Total 6267.452 14,l.5.548 7683. COO 12.8 

To wI of all 
Conifers 35831.616 6805.453 42637.069 71.2 

Total of all B.La. 14126.159 ~126. 023 17252.182 28.8 

Grand Tota]. 48957.775 9931 .. 476 59889.251. 1Co.O 
-~-.-----------------

__ • ____ .. _. ___ .L.r. ______ 

2.5.6 Diw~:te~' gl{tR~1::!.U§..iY..o?1.ribu:ti.2n. qf total Y.Q-llJ.ruL9f. 
~lli.Q.l~ . ..Ir_§.£.....E9.r~~~ 

The diameter class-wise distriDo.lticin of total volume of import.an t 
species ~n e.l<Ploitable tree forests of the entire catchment is given in 
Tab~e No.II-1B. 
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,'_' 

The growing stock has bern divided into following matliri ty 
classes :_ 

(i) Immature 

(ii) lv.lature 

- i n .. B.H.O:tJ. below 60 em ,for conifers and 
be.loVJ ,40 ern. fo::c broad leaved '~€Cies. 

!I, 
I 

- D.V.H.04B. 60 em and above for con~fers . 
and 40 cm and above fOj_~ broad l.eave:i 9_Pecies. 

The distribution of to1:.al. volume of' exploitaLl.e tree fOl·est.s by 
fOl'cgt types ,and rna~urity cias:;;es is given in.Tal?le.No.Il--17.· ' , 

• Ta,,!2l.e NQL, 1I-17 

~'Q1~LYol!JTIte of E~_it_qQ,le Tree F~.s1~ by F~~_I.riL~l! 

Species/ 
Group of spp. 

--.~~---,.~ V ~~;-:i;;-ooo. Irl3-'---~ 
Chir-Deodar 
Forest ,T:ype 

E' iJ.._ • ..;p mce 
~.1Pe 

Conifer s with Broad 
Broad Leaved Leaved Total 
m~ _______ ..,_ ________ _ 

'---~----~-.-~--... -----
1. Qhk......Kail & DeQ.d.~ ,., 

~I • 1. Immature 5815.716 1074.36e 455.927 226.442 5572.448 2. :Mature ;C075.252 777.570 404.796 98~74~ 33.56.366 3. Total 5890.968 1851.930 860.723 325.190 8928.814 
2. ~, SpDJc e 4;,....Th.Y!lSl~: -1. Im.m3.turc -112'.21.1 6904.84e i752.B78 860.1.30 9630 .. 071 2. l"Jature 272.035 12470.615 5'782.115 762.968 ,~7272. 721 3. Total 369.252' 1~375.459 5534.993 1623.098 ,26902.802 
3. Horse !;thest NJ.r.t • Ace..L~ . .aJ. ;~ 

1. Immature 66~ ai4 . . ~64.958 . 214.188. .158.353 6tt.393 2. Mature 127 .. 700 708.G53 1334.596 394.779 2565.728 3. Total 194,.614 873 .591: 1548.784 553.132 3170.121 
4. CB.ks &J:!isc. BrQ_ag_,k!'l(}.Y~!~ 

1. Imnature 33;~ .6'78 ,571.149 . 1174.931 '2679.184 4758.942 2. :Mature 290.569 780 .. 540 1725.820' 34CO."367 6197.096 5. lb1Al 6~ ~.:1. 247 1.351.,(,89 29OJ .. 751 6079.551 1('9·56.038 
Total 
1. ImIrnture 4::J~8. 525 , ·8715.296 3597.924 3924.109 20565.854 2. Ma-t.ure 2:/50.556 ~4737.i76 72.47.52? 4656.862 29:391.921 3. Total 7 079 .. 061 23452 .. 472 10845.251 8580.971 49957.775 

--------,----
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The standard errOl~ of vol .. /ha. areE'., and -total V01WIl9 has been 
estimated .scpaxately fo:.~ each diVision and e.lso for entire survey area, 
and same is given in ?-ble No. 11"':'"18. 

Table~lbl~ 

Jiul.y'-::.§§:'ab~Q~~ 

~ t ~ t~ll_y~:§l_, (n
3 Lll_eL.hectar§.___ir1.~J'"~~~;i.Q1lli_diy i ~1.mlL.ililLlliru~tanQ.li.q 

~.r.mrn.~]f£l":rQ,~ed 5lll_..I!§'r9~~tag~. 

~-"~ Vol./h~ 6.E.jb --"---i;~ ---S~E.~Total--;~~:;-
loV ~s on (m3 »)·... (ha.) volwn.6,z 
.---... ~ .. -,-----'--._, ___ :--. _______ : __ ." .. _____ {Jg;)O....m~ . __ _ 

Kulu 278.813' 5.83 84,'865.6 1.46 23,.661.'7 E.Ol 

Seraj 276.496 5.07 

Kotgarh 275.528 4.78 
,. 

Over all ~77.150 

·..........,~----4-.;. 

74,,679.0 1.14 

56,542.3 l.51 

20,648.'7 

15,578. ~ 

5.20 

5.01 

---------------,--------_ 
.80 59,889.3 3.25 
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. The.L' e is no imporyant tl.lllber .market in and ru"oWld the su.rV ey area. 
l'1ost of the tiIllber is utilized ~ocally fo .. ~ hou se con st.ructian, packing 
cases and as -·fuel. Chly a Gr.::.all portion or the total outturn is . exported 
to far pff places <.1n Punjab & Ha.ryana~' Thorefore, the e.n::.ire survey area 
comprising, Kulu District a,nd h.uma:csai.i1 and LLaliJlUr Tehsils of Simla District 
i ~ cCl1sidered to be ti1.e demand oon~. In addition. the presen t e~ort oS 

outside ·the area have al.OO been considered a.s coJ!l1uitte:d cansu.'uptian, of wood. 
A low mtensit,y survey 'Was done to .a.s"timate the preSEn t level of consumption 
for different purposes •. Th~ vari€;''':'Y of species, numerous sizes in demand,. 
different p:cice levels for, dif"fe.L'Olt g~'ades of .t~ber et.c., however, make 
the demand picture '::"atber canplex a.."ld, therefo:ce, thE; estimates of consump­
'tion are rather indicative. A~l the' su.p.i?li~ s and de;"'uand figures, imles!;'. 
mentioned otherwise pertain to th;:; year 1576-77 i..rhen the study 'HaS unde:c-

, taken. 

i'lOst of tha forests are undeJ.' the control of State Forest Depsrtroent 
and extrac tion is d::m.e by Gontl~actors as well as Departmental age,ncies. 
In Kulu Division the timbsr is 6xt.:cactec1 mostly t~lrough the Departmental 
agency but in other d::'v ... sions extraction is dona ent.irely by GontractOl"S 
agency. ",uit~ a substantial amount of loIood is allotted eve,~'y year to the 
right. holders at concessi.)nal rates fr-om the Gove:cnmEht Fol'ests. TherG 
are SJatt~rGd pat.ch~s of p:.civate fo:cE::s'ts and some removals ure done from 
theS13 forests also. Besides this, theJ_'e is a practice of giving forost 
land to cultivators ovming ~e3S than:2 ha. of land for extendmg agriculture 
or orchards. This practico is called I1Nautor. II '111is practice, has, 
hOYlever, been stOiJped r;;cen.tly. The i:'lformatioo. regaroing extraction of 
timber has b.3€l1. collected feam concorning Div.lsional Offices and for this 
purpo5G removals from Gov ~--nment as 'Well as p;d.vate forest s, by all 
agencies have been taken into account.~ The:: yeaT-itlise extractirn. of 
t irober &: fuel'Wo·.Jd frOIi~ all th2 forest s by. all "l.hc agencies is given :in 
Table l~o. II1:-L 

Ta.l?l.~.:,.UQJ.ll=l 

Total· ycar-'Wi se extr ac t.1.Qll_.Q.f _~im9..9.r .J;,rgrr; f. or ~.~~lL.~d -D I:Jy ~t.? ~..lml.d.'LIDL 
ill_.§._g_en..c;i..~e :3 

. Year 

Unit - lil (l/.~l.E.) 

·.jp~~;/Group of species 

DQ;dm./-·-Fll)----Ail-~or:-- -Cuks -&;'d--Tot~l Fir~~ 
Kail!Chir Spruce tant B.Ls. other misc • 

--_._-- . _____ ._ . __ ..lk.b. ____ _ 
1973-74 
1.974-75 
1975-76 
1.976-77 

Averag8 

43595 
43655 
99409 
80468 

66'782 

63973 97 3876 ll154~ 

29451 41 95~ 74084 
64622 460 1495 ~65984 
51519 409 593 132989 -_. __ . ----.--
52386 252 173U 1211.50 -_. ----.----- ......... _._,. 

50090 
58439 
51091 
52947 

5~142 
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'. The I'vr6St Depa:rtrnent supplies timber and firtrwood to vu.r~ous 
GovernmEmt DcpCJrtments, COIporations, Autonomous Bodies etc. on'department 
to department basis. Forest Department also supplies timber to local 
people for their domestic consunmtioo at concessional rates. The informa­
tion on ~pplie s to differen t a-eiJ artriJ.ent s and conce ssiOni st 5 ha s beEn 
collected from coocerning Divisional Office r\9coros. The YSf.rwise supplies 
to dif'fer€llt dapart..men -Gs, concessionists etc. 'arG given .m Tabl20 do. 111-2 
&: 111-3. 

':ti.b.l!L~Q.JJ,_I~.g, 
~_t.al . Yem'-wis e ~~.lLQ.t_"h1QQQ.._.tQ.. ~?Xj_Qlll!_liQy'h_12~l'lll ... tmm ~,lii 

.1973-74 

·1 i-j. 74-75 

19.75-76 

~·7S-77 

Uni~ ._ N3 (W .ii. E.) 
. __ ... --8pec i e s7Gro"~;:r-;p-;;-i6 s ---'-T~ ti"l--F:ire-~ 

------~- / T~ber Wood 
Deodar/ Fir .All impor.. oaks and .: ; 
KailjCh:u- Sp;"'uce tant B.Ls. other rtliSc. B .1'. 

-----,-_;_-----------
5625.623 6340.103 741.970 

311L050 . 55.53.594 
.. 

1720 .. 122 1475.790 

2061.4~ 

12707. 696 N.it.4O 

10726~ 054 N.A .. 

,4513.893 N • .1. 

307 il. 785 N .!i. 
~ _____ "'_.~k4~'~' __ .'. ___ ' ,.,..._~_ •. _~, ____________ ._._.,,~ .. ---

,Average 261.2.624 3882.432 '7'15.~98 5~5_352 7755.606 N.A. 
. . ---------.. ---,. ... ------------ .. - .. ~----:-;"...-----

:£aql.§. i'[Q....!.IJ;.k-.~ 

~t.~l..z~DLi5 'f:I~..))JJ.~_:t.Q._ n~bj:. _h~.1g_!E§_?....2..Qll.9,c ~.lj.~~1i. _rrQP.l 

Yee.x 

Ul.73-74 

1.97,r75 

1975-76 

1976-77 

--... ----
Average 

~£Vey_Zone 3 
. Unit :}II (W • .ti..E.) -----_._-.,---

~ Sp.ecies!Group ~~SP;;ios 
Deodar}--ii;.j--""Ill imP;;: cnk &. other 
Kail/Chir Spruce tant B.L. Mise .B.L • 

21831..226 605.334 

212.04.877 627.9G7 

78215.286 4416.429 
~ 

51892.236 '4011..286 

14.000' 

14.000~ 

29.000 

.;..---_._ 
62.0~D 

'. 
2.2.0.000 

54.227 

Total 
Timber 

Firewood 

-
22512.570 49901.000 

21846.784 59189.700 
82880. 715 ~0829 .'300 

55957.749 52023.500 

.---~----..__:.-----,-~--.--. ~ .. -.~ .. -.---, 
<.13285.906 2415.239 l'i .. 25 0 84.059 45799.454 50735.625 

__ r··_.· __ • ___ ,_· __ ,_. _____ '_· __ ~_.-------_:__--
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Th3re is ha:::-dly any import of t.imbcr into·,;,tne survey area. 
HOvJever, a fai:cly good qua:ltity :>~ ti.m.be:r is export;,;;d out of survey 
area to diffl::)r8J."1.t raadrots 'in :2u..ljab &, Halyana for industrial as '.-1ell as 
~omestic conSWllp t;ion pu.:.poses. ' The info:r'fllation. on export s 'by rivers 
has been CollE:;cted froID tIli;) ,conc2.l"ning Divisional Forost llffic.,s and that 
of cXi>0rts by iuad from C0l1CG1TIing Check fosts. Tho year-vJisc' exports 
are given in Tablo [;0.11:1-1.' 

18. ble fuI ... JJJ=1 
IQ~~J . .Y~:r.'dJ.~~~tt.._g~Q£!J£.grQ-..W' ~k @_t;l_j;l.l:.;l.Y9-t$_l?1llis .-hY_<llLag eucJ.e~ 

--_._- U • t . ,3 '(T{ - ~ ) nl ;; ,1"'1 ... n • .i.!J. 

I • 

Years Fir8-
Ol'ood 

--~--.... ----______ r _ .. __ ~_~_.__ __,'''' _ ..... __ _______ ~_, 

1973-74 15 210 .609 411-58. 69.1 608.195 470.120 574~7.618 N.A. 
1974-75 27193.348 42454.929 606.286 282.819 70537.383 N.A. 
1!;l7,5-76 33965.40~ 21207.494, 1181.909 208 .. 465 56563.276 N.A. 
1976-77 15327.989 55359.759 530.890 381.961 51600.600 N .. i!... -----._-_ .. - __ _...,_._'_._-_ .. -. ---_ ------_._-_ .... __ ._------ --------,._._-
Average 22924.339 350~5.2l9 731.820 335.8~1 59037.219 N.A. 
----,---,.',_ .. _-- ,-_ .. _" -,-_--_,-- ,,----... -. __ . 

:3.5 Average annual o~-cractj_on of '10 ud from fO:i.~ests of ~"'V'ey a,l·ee., as 
we.ll_~uPi)lies to diffe entage:ncies and export.s arc givGn in Table Ho.III-5. 
'rho averages ~c based on the riglli.~f;:s for the years fram. 1£)73-7.1 tv 1976-77. 

S -ol~rliCtU~:cs of -'---Deoda;;-'"Fi;::;-All ilnp~--Ci"k3-~' Tctal 
timber .J: o. ProQ.uc t ion/ supp ly l\ail! , Spruce B. Ls. Mise. 

------_ . _ Ghll:_ _ _ _&b_, ____ _ 

1. Producti.:,n 66,782' 52,386 252 1730 
(Extraction ) 

.l21~50 

2. Sup)ly to various 
Govt. DepartInen t s 2,613 :3 ,882 745 515 7755 

3. o Supply to l'.igh,t 
''Holder s & C on-
c6ssi'onist s. 43,,286 2,415 14 84 45799 

4. Export .22,92-1 35,045 732 336 590.37 

------- -----_ .. __ .. -- .. _- __ '--, ----

Fuel'WJod 

N.A. 

50736 

N • ...:1.. 
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TIm wo;d is cunsuruGd loc.ally' nl-o.stly for house construction and 
repairs, fuol and ~acking cases. Thei-e. are no \JCOU based industri8s in 
th:;, area, excupt saw pills. In addit.ion wo,:)d is exported to markets 
out-side the survoy area. Tho 'WOod con SUIDj;ltion by local paoplo ~ local 
industries and t.h.e presont lc:vel of expo:rts1 have been considered as the 
corrunitted demand \-Jhich S\L.-Voy area has 100 meet, The c;;st:imate of a.nnua~ 
\-load conSUll:puc:n Illl,S, therefore, been made' in t~lG following ca tegori8 s:-

5.6.1 

(i) 

(ii) 

(iii) 

(iv) 

1400d conslXlption by local people fol.' -

(a) House constluction & i"C-flai:;:' s. 
(b) Ag.:cicult.ural i.'n:plem€l1ts 
(c) Fuel 

Conslliilp-tion bJr industl'ies - only Packing CaSe .:industry 

Supplies to diffGrcn t Governmm t Dcpm:tman ts/Organisation;:;. 

Exports. 

1.;. lO1iJ inte...l.si ty house sa,mpling was carried out fox\ estima tlng the! 
per capita/household consumption of wand by- local poopls for dom.estic 
purposes. Per· oapita/househoM/piecci'· constunp tion of wood for diff.ercn t 
pUrposes, as estimated from this survey. is given beloiJ:~ 

(i) House can struction 

(ii) i:.gl'icul.tu;ca+_ l.nPiG-
IlLootS' .. 
(a) Yoke 

(b) Plough 1) Halas -
2) Hal 
:3) Hand~e-

(c·) Leveller / 
I'lainCl~. 

(iii) Fi.re-~ooa 

(a) Rura.)_ areaS 

(b) Urbal:). arGas 

(h an average 22.10 ro.
3 (~ojltEj timber is 

required pc~ household for construction 
of a n.o'.! house. ~lainly Chir, Kail & 
Deodar are used for this purpOSG. 

3 
0.020 m (li~iE)/piBca. 

o .C08 ~ (\iil.E)/p:Lece • 
0.020 m {IDE)/,PiecEO. 
0.090 rrP (\Hl.E)/piece. 

0.058 m'3 (\L{E.) per pi.~cc. The c<n~ 
tion of VD.od for othel~ agZ':i..cultural 
implements is negligible. Mostly OOcs 
ano. Chir are ilSotld f6::.: agricultural 
irnplCLlent s. 

853.2 kg per head per year. 

525.8 kg per head per year. 



Per capita consumption of flr.ewood for "Whole of countcy 
as estimated by N.l.i .",'l..:C;~"'" in lS62 is 235.0 kg p~er year. COlrq)aratively 
highel~ per capita consumpt'ian of flrewood jn survey area -is due to cold 
climate and easy availabili ty of wood. 

3.6.2 

Thei'e i-3 hardly any ".Toad based industry e:xcept packing case 
industry. The demand for fruit packing cases is vezy heavy and most 
of the timber sawn by the sa,_ mills of the survey area is used for 
making packing cases. The informatioo. an requirement of timber for 
fruit packing cases has been collected frare. Horticultw.--e Department ";~1-ich 
has estimated the present & futill"8 acreage under ap~Jle orehaxds in the 
state aiid also total wo.)d requirement fuT packing cases. The av&'age 
annual requirement of wood p &' ha. of orchacl area has bem ,"orked out 
for the entire State and this average has been used, :to estimate the 
pre sent end projected requirement of wood for 'packmg case s from survey 
area. .Details of present and future orchards area, pluduction etc. 
are given in Tabl;e No. III-6. 

'I'a 1218 ' N,QJIJ-6 

Present & Prolw.ed Apole .Qrchard~~._~.m!:"b:.QwQ_tim _ .. " 
Apple Tota.l To-tal wood Packing'ca:::>e Tota~ apple 
orchards apple require- wood recauire- orchards 
area, 111 produc- ment. in the mBl t/ha. of area in the 
thG State tion in 'State for o rcha5'd area survey zone 

(ha. ) S'tate packing :3 (m ) (ha. ) 
(l'iT) cases (m ) 

Year 

---~ ------_._-, 
1976-77 38392 119228 210448 5.48 12600 

1980-81 43763 355764 248611. 6.50 14346 

55904 480564 384451 6.87 18345 

2000-01 65616 576564 461251 7~02 21532 

._---
3.6.3 

lnformatioo on eXpol-ts, as well as supplies to different 
de-.I?artrnents has been. collected from the records of ccncern'Sd DivisiOllhl 
Forest Office s, Check Post s etc. and saDie is given :in Table No. 111-4. 
Since the 'exports & supplies tq other departments account s for a small 
p<;>rtim _of total consurnption~ future increase in demand for this purpose 
has been omitted. 

3.7 

As per 1971 census total ],Jopu1a tion and number of households 
in the survey area. were as under:-

i1ural 

- Urban 

2,66,600 

13,400 

tiQ. of households, 

50,294 

3,541. 
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Avsl.""age annual rate 9f growth (sirople rate) of ·popu.latic::n of 
urban and rural area s comb:in ed YJaS 2.24% dur.ing the per~od.: 1961-71~ 
Presuming same rate of gr'o w-Lh for population as Vleil as households~ 
future populatioo. and hDUseholds have been worked out and same are 
given. in .'Iab1.e ·No. III-7. 

1.976 

1.980 

1990 

2000 

~le No.IIJti. 
. . 

I' r~_~nt _ end f.1!1-w...9. • .£Ql?jJJa t i9}J..'~,JlQJi~hQj,d.a 

2,.96,500· ,14,900 3,11,400 55,927 3,958 

3,23,100 16,ZOO 3,39,300 60,93.8 4,290 
.~ . 

3,95,500 i9;'SOO ,4,~!.?,3Q) 74,588 5,251 

4,84,100 24,200 5,08,30) 91,296 6~427 
_-----

I'rl? ~n t· Q.Ql}.§11IIlDtiQl'.LQ.t_liQOQ 

.59,865 

65,228 

79.,839 

97,726 

--_-

In order to e~tiIDate the present (i.'e. during .t97S':"77.tconsump­
tim of wOod from the survey area~ follo'W:ing aS5UlllJ)tims ha-ve bem made:-

(:i.) The annual rat.e of lIlcrease'in popula.tian :in future will be 
sarne as dudng 1961-71 "whiCh i.s 2.24%. Same ~f.e of .increase 
is aSsUDla:i for estimating· the :increa.se in number of households. 

(ii) The life of a house is lOJ years and 1% of tho timb&r re~1Uired 
fOT ne-w constru.ction will te required for -repail~s every y-ear. 

(iii) '!he lifa of a lev-elier and all pieces of th~ pl.ougll except 
Hal is 5 ;rem: s and that of Hal is one y-ear. 

(i-v) 65% of -t.he conswnpti9!l of ".fOod fo.c fuel camels fram tress 
standilig in the private lands and from fallen 'wood, brush 
'Woods, shrubs etc, in the fors st. Thus 55% of the fuel woud 
requirement· comes from the surveyed forest s. 

en the baS)..s of' aCove as~ptions, the cOnsumi'(j.on of VJood for 
different purposes,during 1976-7~ c.omes out as lmde:r:-

(i) House construction, ,replacement &. 5610J m
3 

(-w.r .e. ) 
repah~s. 

( ii) 
'5 

(w • .1'.e. ) .A gr ~c ul. to uxal imp 1 ern en ts 24CO m 

(1J. i) 
3- (w.1",e.) Fuel wood - 136900 m 

(i'V ) Conswnption of woo~ fOT packing 69000 m
3 

(w .1'. e. ) 
cases. 

(v) Suppliss to diff ersn t dep axtm en t. So 7800 m3 
(w.r.e. ) 

(vi) Net exports 59000 m'3 (w.r.e.) -
Total 

'3 
- 331200 m (w.r.e. ) 
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The .future demand of i.t)o.)d 1 s gOY em ed by many fae tor S sllch as 
growth in population, changes in ,=!-nCQU1e structu;.:e, pric·s trends of 
various cOlIlUodities, change in utUisatioo. patt",:cn of wood, ava.ilability 
of substitutes, consumer I s prefGr'ence ctc~:- 1'he rural po:pulat.ion 101h.ich 
accourns fQ,_(' ~ st of the cOnSUlJl2tion is scat t,ered all oVOr the area and 
no .replacemen t of 'WoDd is likely" to be avaJ.lable to the peopl.e firstly 
due to noo-availability of any alternative and seconcUy due to transporta­
tion and distributi_crl problEms •. The availability of forest resources 
near their homes is another iDrportant factor which plays an important 
role in cOn.sumer l s preferencE::.- Therefo_fe, per capita/household ConSUDP­
tion of 'WOOd fO].· domestic uses is presumed to be constant for future. and 
the :lllcreaso in cen surnpticn of ~ood has been talcen in proportion t~ 
increase in the populati;:n •• The demand of \.-lOod for packing cases "is 
likely to incref,l,sS sub st an tially 'Wi th t.he increase of orchard area and 
increase ,:in yield of orchards. The future demand for this purpose has 
bem estimated en tho basis of; informatioo avaiJ,ab;Le from HOrticulture 
pep:irtment of Himachal Pradesh. Smce the su.pplies to other departments 
as 'Well as exports account for amall percentage of total consumption, 
the increas~ :in those items has be-eiJ. otlfitted. The estimated demand of 
wood for different PUJ..""Poses in future years is given in Table No.In-8. 

, S.No • Furpo se 

If!,J=!l~~Q .. JJJ,-::..a 
Fut.ure Demand ,Qf ~4Qcd. 

._--
Y e 

1980-81 

Unit -

ar 

1990-91 

000 3 (WRE) m 

-----2000 
----

1. House con st.:cuction , 
-repair s & rcplac emen t. 

2.. Agricu.l tural implelnE::nts 

.3. Fuel 

4 •. Packing Cases 

5. Export s 

6. Suppli as to other 
Dep art.lll.en t s • 

61.100 

2.5D:) 

149 .. 2CO 

93.300 

59.COO 

.7.800 

74.800 91.600 

3.000 3.700 

182.6OJ 223.50) 

126.000 151.000 

59.000 59.000 

7.800 7.800 

. _------,---- ---..,.." ----_ .. --------------.--
Total 372. ~OO. 453.2CXJ 536.600 ------------.,-.------ ------.--.---

,3.10 

There are hardly any wood working jp.dustries in the surv ey area 
except a Government Saw Mill and ~Jocd Harking ~nit at Shams..'1.i. (Ku~u). 
Ho";evfii, there· arc a fairly large number of 88.\1 mill s in thE:: area. 
The total number of saw mills. in the area I:l.r<J 405. lbst of these saw 
Lulls have only one vertical band sa"l. .A few have t-wo vertical band saws 
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horizontal band saws. Sa\Jing is l11ostly, done for packing ca.sas and, 
therefore, most of the saw mills a.J."e seasonal. A fairly large number 
of saw mills werEl selected rfu'ldomly far collGcting the de.tailed infor­
raaticn on anploYJfl.ent, intake, output etc.. The result s of this study 
have been S1..UIllllB.ri sed below:-

'J:'.§:.hl..A Np_ .. 11I-9 

Emolgy:Ui en t Gen era t e<1 

--.-----Total ~rl~IDber-Av era-ge 
Division No.of' of' Saw No. of 

-----_.-,_._--------
- Employment generated 
_Lman daya/year} ________________ _ 

sa...., 11 ill s 'IN orking Skilled Uti-Skilled Others Total 
mill s sarop1ed day s .in 

~ .. ll.ulu; 

2. .Seraj 

5. Kotgarh 

Total 

Division 

148 

89 

168 

405 

.Annual 
instal:" 
led ca~a_ 
city-(m ) 

EI. yea:r. 

12.0 156 24794 2.5739 8833 5~66 

1.4 136 13829 H:101 95~ 38036 

91 76 21900 41382 5683 68965 

225 G05.23 81822 24022 166367 

hll.~~lU-IO 

To t~L1i1put ~LQy,tm.t-" 

Input (~d) m~ 
Fir /--~·o dar:- To tal 
Spruce ICail & 

Chir 

Output {Sawn) m.3, 
.--~----------~---Fir/ Deodar, Total 

Spruc e Rail & 
chir ._----_--------------_._,------

1.. Kul.u 51800 

2. Seraj 5UOO 

0_ Kotgarb 58800 

Total 1417fXJ 

24517 

3463 

54526 

82506 

19858 

U.38 

20986 

44375 

4601 

54526 

13484 

2493 

40320 

10992 

819 

24406 

5512 

40320 

,--~~.--~.-----_,-----,---

103502 56297 1l.74~ 68038 
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C HAP TEa - IV 

GRGiTH rlATE foND iOTWrLu, ANNUAL CUT -. ----~ .. -.-.---

4.1 GrOIN th Ra.:~.£; 

The grOJ th. rate of Chir 1 KaU_, Deodar, Fir & Spruce has bem 
studied "With ,thE) help of pre sslei' bJrer. By measuring the tbickne 85 

of last ten y~ars a.nnual rings of a large number of randOJll1.y selected 
sample trees, the annual basal a.rea i."l.crement percent of ;these ~e.c ies 
_in different d:iam:et.cr classes ha.s oom worked out. PreSuIning that the. 
volume increment percent in any,diameter class is a:!ual to the basal arca 
increm,etlt percent of that diameter class, the average (weighted) annual 
v"olume incranent percents of' dif_forent speCies of the crop' over the mtire 
'area have bem worked out Md the same arc: given 0010\1:-

Species 

Chir 

Kail 

lJeoda.r 

Sp"I''UCO 

Fir 

&l_e:cage apnuaUQlwn e ~t.~,-U 

2.16 

1.58 

1.74 

1.2.0 

1.06 

The d:1.ameter class-wise basal area incremEnt percentages or 
different ~ecies f'or t-wo different hlocks of 10 yw.rs period have bem 
given in Table Nos. 47 to 51 of appendix. The fellings wero not don e 
to assess the age of the crop end hence i"c could not te possible to work 
out age-diameter or ag-G-hc:ight relaticnsh:ips. H<ruever I diameter-height 
relaticnship of few species have bgan workoo. out and the tame has been 
given in Table No.52 of Appendix. 

4.2 Rotat~an 

Deodar & KaU are important structural grade timbers and are 
proposed to be nanagod to producE) largo size logs which may meet the 
requirement of structural grade timber. Chir j s availabla in small. quan­
tities only and this is also proposed to be managed to produce big size 
logs.. The o.xpl.oitablo. si ze for a.ll "these th.ree species loS :proposed t.o 00 
60 cm D.B.H. overbark. Kccp.ing in vieo,.s the exploitable diallleter and the 
growth rate in similar areas (age diameter relati<n.ship) th.3 fo1loYing 
rota.ticns are suggestl\Xl for these ~ecies:-

Chir 

Kail & Doodar 

120 yoars. 

150 YeAcs. 
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There is'very- heavy de:n.and of tir.lber for packing cases which is 
rostly met from'Spruce & Fir. These species arc not suitable as struc~ 
tural grade timbers. Therefore, tlw,obJect of management in case of 
Fir & Spruce should be the lpax:i..mum. volume producticn. From stand volume 
UJ.1d yield ta.bles for Silver I'L.~ published by FRI Oe.hradun, it may be seen 
that the total. stem'timber }'j.~.I. culminates at the age of 90 years. 
The standard stern timb8r M.A. I., . however ~ cl.i.lJlI1nates at the ago of 120 years 

·and the ~.A. I. curve r enains aL'ilost flat upto 150 years. Altb.ough for ' 
pulpwood/f il'c'Wood the si zo .of" t,:bnbcr docs not play any significan t role 

'yet for packing case!3 com-parativel.y' high~):" s:i ze timber is preferable. 
Keeping in vie\.] these: factors' "it ~s .suggest(rl- that th.=, rotation' of 
Spruco & Fir 00 kL'Pt at 130 yoars as against the 90 years being .follo'Wed 
at present in Kulu Division. 

" . 
lteliable growth statistics of most of the broad leaved S?ocies 

occurring :in the area is not avail~ble. Except Ihks roo st of tho broad 
leaved species oceu:.- either "in mixtur,e. with conJ.f'ers or in snail patches 
along ua1.as:and th~ present ,trend is towards concentrated fellings leading 
to more or less clear fellfug.. Therofore,. the rotaticn of th~ broad leaves 
is propo sed to be the same as that of conifer s of the respective &.nes ... 
The rotation s f:inally adopted for different species are given below:-

(i) 
(li ) 

(iii) 
(iv) 
(v) 

Ch:j.r 
Rail & Deo dar 
Fir-Spruce ,&' Thune~ 
Ban ilik 
All other '!:?Fecies 

4. B Poten tial ArlJl~!ll_Q.ui 

120 years 
150 years 
1:30 yeBrs 
120 yea.rs 
1.50 yoars 

The yield from 'forest.' depends upon the silvicultural systCill.7 the 
c ondi ti on of groWing stock, r~ta ti on ~ gro wth ra tc <md roo rtali ty etc., 
Thcref ore, in order to estimate the yield prec i sely 3 a more detailsi 
study of gro'Wmg stock and its condition in each management unit is 
necessary which is beyond tho.;; scope of this study. Theref.()re~ keeping· 
in view the total gro\Jing stock~ i. ts age B"."ld groUth rat~., total potential 
annual cut has been calculated. It may be noted from Table' No. 11-16 
that th!;! prop.ortim of mature stock of Fir-Spr-ue e and Broad Leaved 
species is quite high. The proportiCll of mature stock varies frOI:l about 
60;; to 80% of tho -t.otal growmg stock of these species. Thc~forc, 
COlDpuratively- higher annual cut roou..ld 1;e available from these specie s. 
(h the contrary, the proportion of maturo stock. of Chir-Kail, Doodar 
is" hard~y 35% o-f tho total gro~:ing stock and, therefore, a paTt of tho 
-incroment should bo l'etainW to build up the ,stock. Keeping in view 
tho annual growth ratt3 growing stock per htl Ul1.d the proportion of mature 
stock of differcn t speCies, the following formulae are used for estitn8.t­
ing the grollJlng stock;-

(i) 
(U) 

Chir, Kail. & Deodar 
~ 

Fir-Spt'uce & Thuner 
'r 

Yi.eld ';';··1 ~x ~ ~A. I. 
Vl'-'l 

Yield ~ A.L.I. + R;~i~ 

'Where VM is the growing stock al::ove 60 ern diallletcr. 

(ii.i) .All othor sp €cie s - Yield;:: 2 x growing stOCk/rotation. 



USing a1:ove 'formulae, the ·total c:xpe:ctGd 'annua.l yield of 
different speci~s from different forest types has bee.'1 calcUJ.ated and 
same is given below. For comparison the tottil annual iIicrOOlcnt iIi volume 
of conifers in th$ last ten' Y'cars pe:dbd is a.lso -givun in the last column. 
It may be noted that t~e potential annual cut suggested is only indicative. 

1a~~ 

&g~ted Yield_(Q~J.n.~·) 'of w.ffer®t;.sp~1.illi 
... ___ ._ .---- ---' . 

-Gh ix-Deodar Specic 3 
Fi:c- Conifers Broad T_otal Total annual 

Typ~ Spruce with Leaves Yield increment in 
Type B .Ls. Ty-_p 13 '000 ,roB volume 000 m5 ._-_ --

1. Chir 6~ 859 0.146 0.1.54 .6.889- 14'.311 

2. KaiJ. 18.5.27 .11.425 5.408 1.'678 57.Cl'38 74..280 

3. Deodar 25 • .322 3.529 1.413 0.856 31.120 62.104 

-4.. Spruc~ 5 .. ~92 134.109 42..652 8.589 190.6.'32 13 0.559 

5. Fir 0.746 172.223 46.950 13.01.3 252.932 160.721 

6. 'l11uner 0.369 7.287 1.891 2.888 1~.435 

7. Akhrot 1;.426 2.409 4.145 0.395 8.373 

8. Acer ~p. 0.558 6.748 6.725 5.542 19.303 

9. Hor se Chest. 1.O~O 4.553 12..958 2..574- .21.095 
Nut. 

10. :Ban ():Lk 2.132 0.439 8.503 12.281 23;'355 

11. l<bru (ale 0.609 2.113 6.217 4.482 13.481 

12. l\harsu CRk 0.666 6.261 15.654 61.302 85.86"5 

13. jvlisc. spp. 6.361 10.017 14.866 16.407 47.651 
-. ----- ---.~- ---

Total 169 .. 877 362.84;riS7 ~ 568 130.149 750.167 

--------,------------ ------_._-- - .... ---------

Na'tural regeneration of Chir, Deodar & Mil is sa.ti sfactory, 
but that of Spruce & Fir iii a.lrnost absmt. The sh~lter wood eystem. is 
working well so far as Ghir-Doodar for cst Eo are concerned, but it is'not 
recommended for Spruc8-Fir forestt.:l. Considering the success 6chi.eved 
in tlXtificial regeneration of Fir in Ohbachpur &' Kulu areas it is reo om­
mendea. tha.t for Fll'" and. high lev 01 broad leaved _fore:;lts~ 'c1 car i'el.1.i.n g 
in strips with artificial .1"'€generatioo be fallo'ded • .Advance growth 
of Spruce-Fi.r upto 30 Clll. diameter should be retained to form part of 
fut-ure crop. This' ad';/ance grovrth 'Till serve th<:.l !=,urpose of shelter wood 
for protecting young seedlmgs again st sun S'Coj:·chmg. In addition to Fir, 
Populus Ciliata &1Otlld also "be plant-ed at suitaqle spacing 'Which will 
provide shol.tor to young Fir seedlings and pi.:ovide raw material for 
pack:ing case mdustry when reOJovGd a..fter 16-20 years period. It is. 
recommEnded that \Jorking by long distance skyline cranes such as 
Wys sen Sky-lin g. Crane or the model dev<llopoo. by- }t' .1\.1. may be tried to 
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carry.out strip fellings. Generally such skyline cranes create strips 
of' 1000 In x lCO m. Before starting failings in Fir Fore st, t.."te 
planting stock \.Jill have to be got rG8.dy- in advance as Fir & -Spruce 
plants get ready Tol:" planting in 4-5 years. 

4.5 Cull & Net_y~ 

Cull m€ans natural defect in wood 'whir"'" ms.:h ;; it unsuitable for 
any purpo se. No fellmgs were done in the arG, udy the cull. 
Ho-wev er, from fellings donl) In sitnilar areas it .... .;. -, served ,that the 
cull'volUl!l-e'is almost negligible in case of Ch:ir, ~::'l, Deodar and quitl-..l 
high in case of Fir, Spruce & Broad Leaves. It is difficult to ostimate 
the net yield because the percentage of unutilizable volume (cull volume) 
'Will depend upon -the manner of removal of yiald4 For exmnple in case 
seloction fellin,gs are done tha UIlutilizable vr- .4 -Will be more but 
if clear fellings are done there -will he suf"f-- _J.tly high number of trees 
of lower diameter classes and hence proport .... vd of unutilizable volume 
-wm be less. In order to arrive at net yield, the gross yield is 
reduced. by 20;6 :in the case of Spruce, Fir & Thuner and 25% :in the case of' 
all broad leaves including Oaks. Th~ net yield, of di.rfercn'i; groups 
of :;pecies from dif'fcren t forest t_ypt:.s is given in Table No.IV-2. 

Th '9113: No. IV-2 

~p~~t _Yi§l!i..__.lQQQ _!D-~L,.Qt_g_ji_f-fll:ent group of ____.®.ecica 

SIl€cies/ 
Group of ~p. 

Expected Yield in 000 I!t5 fr~---- ,--

Ghir­
Doo dar 
,Type 

Fir­
Spruce 
Type 

Conifers 
with B.L4 
'We. -------------__ ----.--.---

1. Chtr & 000 dar 

2. Fir-Spruce 
& Thuner 

50.708 14.954 

5.126 250.895 

:3. Akhrot J Acer spp., 2.245 
and Horse Chest 

10.080 

Nut. 

6.967 

73.194 

17.810 

4. ():l.ks & Mise.B.L. 7.326 15.62.2 33.960 

Total 65.405 291~551. 13J..931 

Broad 
Leaves 
1'-JPo 

2.688 

19.584 

6.382 

Total 
Yield 
000 n/J 

75.517 

348.799 

36.517 

70.584 127.762 

, 
99'.508 1.' 588.395 



Besic1es acq_\lil"ing }~no'W1.€r1g~ gb()ut the total "lwei ~ the inforrn..,:,,"tion 
~s to the u.vaile.bili ty of inc1"u ski!'l l'aw-materifl '..ri thin reason6.bltl cconol'lic 
lim ts is also very 'important. Sire€' rcgul~tion of rE'.Jrovals from p;"lI'ticulm" 
forE'st~ is boyond the scope of the. pr8s cnt sur vcy , it. \dll., therefore; 
not be possib10 to C01"rcl.C'.t8 th2 logg~nG costs wi~~h C'.lts 8l1~ reJ11OlJrus. 
1'. 6iU1.ple stujy, ther efQre~ '1:>.0.$ beert u..l.·~crt.~~ <:)!'. to Ilot"Z'mne the: nccessibi­
lity an~l cost o:f 1~ivery of: '\o100'~ nt ~ t(",1.tnti-vc in-lustriol sito. :fur 
tbis s'\:,ur\y DIlly one site nnmel.y S'..lIl,-:~ern~.gf'.r has bC€Il t~en ieto cQnsir'!.eration. 

5.2 Ob" activos 
~--

The main obj ectivcs of the study is to determine brorllUy the cost 
of ro.~-ma:tericl. (excluding rOYFol ty) (J.t Il"ill ai to ·rmc'l, indicate bro".d1y the 
'11 stribution of tot:0. grOtung stade int9 v,":'rious Cl)st clnss8s!zones nssmn­
ing that the current ",mgc rates, price ,'.'~'l·1 thE: logging tecLniqucs "Will 
cO}1tinu£ to pr C"!(1,il througbout the fi r.st co rWCT sion pc.Tiotl~ 

The sa.-rnpling" dcsi.gn for this st.u~1:~ ct;\n lln (lcscribe) to be a systct1/l.tic 
point sampling. The se.me s2T!lplir:g :':'!"a."'1') !'",S (,~1~ r.~1;:;:;;t~: . .fer groancl inv6ntory 
'WaS used for this stu1y. Par eo.ch ~~mpling 1l.!1.5_t tho logging costs 'Were 
worked. out as per the' desaiption in f("'llO<.fi!'.[' l,:nro.grn.p'-:is. Out of the totnl 
r'lnge of logging costs, a. few cost cl'3.sses "'ETC ::'oJ"per} fo1" da'3~if"ic,1.tion 
Pm''Poses. On t.he bl'lsis of total lcggi!".!~' costr for o2~b 38,!npling unit .:,;.€ 
uni ts ...... ere grouped into difi'errnt co::ot cl8.SS3S. :')epending 'lpC':"1 the proi?or·­
tion of sampling units in 8"-c11 cost cll.sS i.",r ~'o;"'.'''~ ::;t'Jck '\!f:1.fI rc!.ppor+,ioncd 
into diff'er€:nt cost cll).s ~os" 

Logging costs nrc def'inc(} ~l(;rlrklll:" ns tho cost in.C'_urre'j on v.3.riouS 
operQtions an-1 contingen.ci (".8 cm-ri(;d out t-.-:: '~·."'1 p h?:-dli "I?: 0 f \oiOo-:'\ fl."Om 
stump to <1elivcry site. Usur..ll~r r'f'c')gnised opC':"x;:.ic.ns in the <.~rGn. arc -

(i) Fcllin~ [',nd c:rOS6 cutting of tr€"!s ' .. :lr.ch irclud(lS follOwing 
opcr[!,tions: 

( n.) Lr; pping 
(b; rtoping 
(c) }i'el1ing 
(d) Gross cutting i::_l.to logs 
(e) D ebnrk:'ng 
(r) Si 'tc:;: S~~inf/Spli tt;ing 
(g) 'Engrl~"ving property lI1"trks and""nu1'!bGring the pieces. 
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(ii) Of't'road transport i.e. transport of ma.terial to the 
road. site/launching site. 

(iii) Roacl.Tran5port. 

(iv) Wet slides 

(v) Khad transport 

(vi) River Transpor·t 

(vi~) Loading and un-~oading of trucks 

(viii) Launc'hing,. ra.fting etc. in case of' floating. 

5.5 Logging Rat~ 

Detailed studies were can-ied out. to find out the effects of ;"arioue 
parameters like intensity of fellings~ coupe size, nature of' terrain, 
di stail'ce of _forests !'rom habitation, SeaSon o_f working, laboUr prohl ems, 
altitude etc. on logging costs. Ho-wever, due -to inherent difficulty in 
getting correct information from Contractors on. costs for various logging 
operations, it could not be possible to correlate logging CO!3ts m.th . 
different parameters. Therefore, t}.e aver-age logging costs have been arrived 
at by cOllecting the information from forest contractors and visiting the 
felling c')upes. The follO\dng rates were USed to calculate the totai 
lo~ging costs from each ~pling unit. 

(i) Felling including lopping and r'oping 1.12 per 
3 

m 

(i i) Debarking 0.17 per 
:3 

m' 

(iii) Oro ss-cutting into logs 4.30 per 3-
m 

( iv) Site sawing into 51 eepers & assorted 5 
si ZeB. 50.00 per m 

(v) Engraving property marks etc. 0.60 per 5 
m 

5.6 TI:f!I1§Ilortation Cost 

For estimating the cost of' off-road and oD-road transportation,' 
the net work of €'".tiSting l'oads/riV'frsjnal-as ha3 been taken into considera­
tion. The existing method of transportation i.e. site sawing and then 
m.en carrying the timber to nearest road/nala/ri Vel", has been used for cal­
culating the off-Toad transporta.tion cost. This method of transportation 
is in vogue f'or conif'ers. Broad leaved .species can~ however, be transported 
only by a net "\Jork of sky...1ine cranes, gravity rope-v.ray-s and roads. The 
follo .... ing rates as arrived at by collecting inf'ormation fi-om contractors 
ha.ve been used. 
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(1) Dry slides/In8Il carriage from 3 
stump site to wet slidejlaunching site. - b.20/- per m PET km. 

(ii) \l€t slides 3 
- R~. 15/- per m per krn. 

(iii) Khad slides/floating includlng 
launching, co1.lection etc. -

(iv) River floating inclUding launching 
rafting etc. 

(v) Road transport, including 1.oading, 
un-loading etc. 

5.7 Cost Glasses 

- h.O.S4 

- Rs.O .42 

- Rs.O.56 

per m'6 per km. 

per m?'} per krn. 

per m3 per km. 

The different co st classes and€[' which the gridS and the standing 
volume were classified f'or delivery of a. cubic meter of conifer timber 
at Sunder-nagar Mill site are given below:-

S,No • Cost class Rate Per 
3 

of tirnbg: !!l. 

1- LO\l CA) Upto Fs. 160/ -

2. Medium (B) ~~ .160/- to 'fI.s"200!-

3. High ( C) Fs.2QO!- to ~s.240/-

4. - Very high (D) Above R!:. 240/-

5.8 Distributiop Qf resources int? 00$ classes 

The distribution of gro1..dng stock (Le. volUlll6 under bark) of the 
'exploitable forests by cost classEs fo:r" SUnd€T'~agar lDill Site has been 
worked out by adopting the procedure clt;Scribed em-liO' and same is given 
belo .... :-

Cost Cla.sses 

Low (A) 

Medium (8) 

High (C) 

Very High (D) 

Total 

Total VQ lU!le. 

under bar 1-. 
(PQP nP) _ 

4996 

15986 

4996 

4995" 

P€l'cent of 
total vol. 

10% 

32% 

48% 

10% 

100% 

The average deli very co st (exel Udi!1~ royalty) at Sur.dernagar mIl Bite 
will, therefore, be about ~!l.2_10/- p~ mO. 
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~TER - VI 

6.1 Indusyial Surplus 

Fro m consuropti on -studies) ':as ,di scuss~d in Chapt€l" II I, it is 
ob served that for house construction Chir, Kail and Deodar are pref"erred. 
1'he use of other species for house construction, repairs Or replacements, 
is almost negligible. For agricult1.1r'al implements, Gbir and Oaks are 
preferred .. For packing cases, ll'.DS"tly Fir & Spruce are usErl.. At places, 
lIhere Fir," Spruce is not available Ghir is aloo usm fot' packing cases, 
but quantity of Chir used is almost negligible, as compared to Fir & 
Spruce. Oaks are generally prei"crr,cd for fire"Wood and charCOal, but 
availabi~ity of ~ood. next door rathEl' tban its quality as firewood is 

'more important. Therefore, almost·every species vhich is available nearer 
to babitation is used as firewood. . 

-. 
Taking into considerati on the con.sumption patterns and prestuning 

th_at 70% _of t,he fir6YJOOrl from fO'I'Gsts is to CO::L.€l. from broad leaved species, 
the "surplus viood 'likely- to be available for industrial purposes durihg 
comiiig yooo"i has ut'erl worked out and. same is given in Table No.VI-~. 

SurPlus 1JIOo~vailable .for indu5tri~s 

Year Total Yi eld (N,et) -Wooi' r squired Surpl u sl derici t Totals 
000 m3 foI." ~ocal can- 000 ~ Surplus/ 

Conifers B.Ls. sumQtion 000 roO 
Conifers B.Ls. 

Deficit. 
Conifers B",Ls. 

1980-81 424.016 '164.279 
.~ . 

265.460 109 .. 440 (+) lGO. 556 (+) 54.839 (+)215.395 

~990-91 424.016 164.279 '319.880 153.520 (+) 104.13S (+)30~959 (+)135.095 

2000-01 424.016 164.279 375.950 162.650 ( +) 50.66 ( +) 1.629 (+) 52.289 

True, it ~y be seen -from the above taple that although tbere is 
substantial industrial wood available (APP. 2,15,000 roB) at "present, but 
over a span of 20 years, this surplus will fall to 50,000 mO only. 



6.2 Res;omrnendations 

1. Considering the annual llvailabili ty of' surplus 'Wood after a.bout 
20 years p€riod, it is not p6ssible to esta.blish Pulp & Paper Mill, basing 
on the resourceS of' sur-vey arE)a.. Theref'ore, _ smaller unit of" a.bout 
50, OO(\() m.3 annual intake capacity, for manufacturing 'high gr ade WI' i ting 
paper or fibre board may be established. This recommendation, however, 
relates only to the tlvailabili ty of raW' materiel and before se.tting up sUch 
a. '\mi."\:', a detailed feasibility study should be carried out. 

2. Pr esently Vast ar eas ha-.... ~ been left \)nt~appro. Only 44% of the 
exploi ta.b1_ e tre~ forests ore tinder intensive working. Balance forests are 
kept under protection workinG' circle. The ('ver all proportion of mature 
and' overmature growing stock is already very high and, n:ost of thi s stock 
is in these untapped forests. Th€r8forG, thoflse untapped forests srould el so 
be brought under intensive management at the ear~iest in a phaSed manneT'. 

3. As far as possible the stress should be on COlJ-c-m:trated fellings 
i'ollc\.l'Erl, by artif'iciil- reg£.'1l8I'"3tion, particul~ly in forests cd-vve Deodar 
Zone. In Chir 8£ Deodar forests present sil vicul t1.lr'al system may be (""<mtinuoo.. 
In ,Fir and Spruce i"orests strip fellings in thE:: form of long and nerrow 
strips may be tried. For fellings & extraction of the forest .produce, the 
USe of modern logging tools ps:rticularly- the pOWEX chain saws and skyline 
crane.S should be encOuraged. 

4. There is no diff'iculty in natural regeneration of Cbir, Kail & De.odar, 
but natural regeneration of Spruce & Fir is alrn0st absent. Considering the 
succeSS achieved in artificial regeneration of Fir in Kulu & Ghhachpur areas, 
it can be concluded that thcr'i'. is no tecr..nici?J.. Q1.ffic'Ulty in artificia.l. rege­
neration of Fir. H:nlever, there are!" some adIn::t_nistre.tiv.e. dif'ficulties like 
non-availability of labour, biotic int5Ti"er('pce etc., v:JU.ch have to be 
surrrounted bef'ore t.aking up large scale plantation. Alongwith COnifer, 
SUitable am:mnt of mirlure of broad leaved spp.· should also be tl'ied. 

5. The demand fOT timber will increase many·, fold m th increase in 
orchnrd area and increase in population. 1Il: order to m€et thi s increasing 
demand every effort. should be made to increase the timber resources. 
The \.1a-ste landS lying under the control of panchain.t s, individual s and 
Government, off'er a good scope for increaSiI)g the 1:'GsOU"I'ce~. Ther~fore, 
efforts should be made to af'forest the waste IMds undEl!' Social forestry 
programme. 
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CHt.PTER-I 

1.1 Introduction 

. :.The survey area .;::overs Ku'lu, Ser.aj and Kotgarh Forest 
Dlvisi.ons of. Himachal Pradesh. Kulu. and Seraj forest divisions 
cOvered the present, Kulu civil" district :cornpletely/and Kotgarh­
forest' .division covf.?-red Ramp-tir and Kuma:csai-n te.hsi-ls of: present 
S1"mla district. The prea' 'is, situated between 310 0 I. to 32°30 1 

north lati tudes and 76°45 I .. to' 7800 I ':e.as"!=:. longit.udes. Entire 
Kulu forest division and a major part pf Seraj fores:t division 
form part. of Beas CatcrlITlent.' ' Balaric-e ,part of Seraj Forest 
Division and 'a major porti6n of Kotgaih divi'sion form 'part of 
Sutlej Catchm,ent. I~ small. portion of 'Kotgarh division forms 
-part .of Yamuna catchme'nt •. The al ti tude of. the area. varies 
fro!TI 750 metres "170 6500 metre~ 'and accordingly there is\ great 
variation in climate and vegetation. The topography of t~e 
entire area' is hilly.o 'T~e' survey was' undertaken -at the request. 
of· Himachal Pradesh' Forest Department with the £ollo'VJing 
objectives: - ' 

1.2 Ob j ectives 

(i) 

(ii) 

.< iii_) 

(iv) 

( v) 

To estimate 'the total growing stock ,of the 
ent'ire survey 'area "'lithil1 ::t 5~{; s'tandqrd error. 

.TO estimate ·the. total' growing stock of. each 

.forest division within + 10%' standard 'error. 
, .' -

To estimate. within reasonable limit the total 
growing stock o£ 

~a) 

(b) 

. p. B-I areas of' Regular, Chir and Fir 
Working Ci~cles combined. 

P. B-Other areaS of' Regu'lar~ Chir a'nd 
Fir- i'~oiking Ci.rcles combined.' 

.... 

:TO estimate .wi th.:i,.n reasonable limit 'th-e'; .total 
grpwing stock separab:':ly, for reserved, pr6tected 
(1st class .and 2nd, class ~ and 3rd class . 
forests. 

To make a qualitative estimate o~occur~ence 
of medicinal plants an'd. grasses. ' " 

Objective (~v) has' no~ been achieved as 
Himachal Pradesh Forest D~par~ent'cciuld neither 
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(vii) 

(ix) 
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~upply the area: Ligures 'of ,these torests nor 
could' show. tl!~irJ;location,iand exb~:n't· on the maps 
Also :o'bjective (V)' cou.ld 'not be achieved as due 
to low 'intensi:ty ,sampling~ suffJ-cient' field data 
was not 'availabl'e 'in 'the, field 'forms 'to arrive 
at: a reii~ble ,estlm?te.',· ' , 

Mr-reover'keep[ng ,in view :the practice 
followed'in various sur.yey reports ",prepared , 
by this 'organisati'on' in the ,past' 'and 'al'sci to' 
work, OU i .the

f 

V:'<?Od balances, and their economic 
av-ailabili ty ,for, ,industrial PliI,~oses the 
following obj~ctives wer,e a,lso ,9.ch,~eved th0ugl1 
these were nQt insisted upon oy the' Himachal 
Pra'desn Forest' Depar-ement-. 

1"0 estimate the: total, growing stock of; each 
forest type' in the entire survey area wi tl1in 
+ 10"/ standard error _' - . -

'TO make reasonable es't:i.mate of ,thp present and 
future demand 6f' wood for house constructi'on 
their- 're'pairs' agricultural impl'ements fuel 
'furn'iture wood 'ba'sed 'industries: arid commi tted 
cSD:ppl'ies -'etc. ' 

,-
TO 'estimate the wood 'balances 'for industrial 
purpopes 

To determine the cost of, raw rna terial 
(excluding, 'royalty) for- indu~trial purposes 

To achieve the 'above objectives the actual' m~thodOlOgy 
adop'ted wa.s in brief'~ 'as" follows:- ' ,'" ' 

~ .... , . ..". 
1 3 Inventory Survey: 

, .. T,his ,surveY,,'was undertaken to fulfil obj ec"ti V€, Nos 
(i)-;'(1i1) and~ (vi) '"and partly "bjective'No (vi"ii) 
To ,a 55eSB 'the total; growing stock' in, the su"rvey' area_, 
measur~en'ts, 'of tre.,es were, made at" selected' sample plots, 
The saJn'pling"design~adopted was systematically arranged;apd 
uniformly' spaced' plot' clusters Each cluster '"",f plots in 
case,'of Kulu division was spaced 3 kIn' apart on North-Scuth 
directi"On and ,2 kIn apar;t ,on "East, West direction' In case of 
other. divisions i.e Seraj and Kotgarh the, clusters we"r'e , 
space'd" 2 ')<rn .apar,t' both on Nor'th.f~o~ th ,and ECl.st-We!>t direct.ioos 
Each cluster consisted of two sample plots, situated 
200/metres~. on north grid and 200 metres on ,south grid' 
from ~the cl~ster centre The actu'al data coll'ection and 
tree measurements ,were' taken 'in these plots Variable plot 
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sampling was adopted for data collection 
rather than fixed plot. In case of periodic 
,blocks the clusters were laid 500 metres x 500 
-metres -apart, as· the area under periodi"c blocks 
was conside~ably less: and fina~ results at 
required precision were not Possible from 
widely spaced .clusters. The, number of clusters 
surveyed in, PB area in<each compartment/block 
were proportionate to the area of the particular 
compa~tment/block. The two plots in case of PB 
areas were one, at the cluster centre and the 
other 200'metre away from it: either in North 
direction or: Eas:t .cll';rection or South direction 
or: West direction respectively, and not 400 
metres apart as fri case of the entire survey 
area. ' For PB area's in case the plot 200 metres 
away on the North direct'ion was in the PB are<3 
then no other plot was laid but if this was 
outside the pB area then the plot was laid 
200 mei:res away on Eas"'.:. direction and if this 
plot" also fell au tside PB ,area. the plot was 
laid in a similar manner in-South and West 
directions respectiyely til~ the plot fell 
inside PB area. Tho cluster centres were 
m~rked on topa sheets of l!SO,OOO scale and 
ei ther a plot centre' 'or cluster centre was 
approached and laid by ~ocating some p~ominent 
reference features on the ground as shown on 
the map. Th<:::;" s,econd plot was also la.id~ similarly 
or from the sample plot or cluster centre 
already loca ted. ,. 

The data was collected in the following forms:.-

.. _Ci) ,Plot £E§!:s~r.iption_££_~ The data collect:ed:., 
in thi-s form -was mostly quali tati ve relating to information" 
of locat'ion, land use, forest -type, geology, soil arid topography 
etc. etc. ~ 

(ii) Tally Sheet Form: The data collected in 
this form was mostly quanti~~tive relating to ,the~humber of. 
1 IN I' tress. 'The t~l~'Y was takerl using BAF-2 'in squ.~re .,metres • 

~ \.. 

-
j ~~, (iii) Sample Tree Ponn: The -data collected"'in 

thi..s-'·Forrn rela""ted to varioUS' measurements' of ''IN' trees:"" 
lying -fn 'North-w-est qua'drant of the -sample plot. : -" ~ ~ ~, .. '~. '" ~- - -

Ii (iv) :MediCinal Plant Enumeration Fonn: The data 
collected -iii ,this 'form was about the number and specie"s -of' 
medi-Cina:l;.l·plants .in -a small s.L£e;d 'sample, plot :laid around the 
plot centre. - '-. 
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The data in'"all ,these forms was collected by a 
Crew which normally consist.ed of one'-Crew Leader ( JTA ) 
one Asstt. ,Cre-w: Leader ( Dy;. Ran~er ) and three Fieldmen." 

--

1.4. Volume and Cull Study:-

This study _is a paz.:-t of inventory survey and it 
fulfilled the same objectives as ,inventory, survey. No felling 
of ~rees 'was done for this purpose and data was collected 
from the coupes under working in the survey area. However, 
this da'ta, was not. found sufficient -to vlOrk out the general 
volume equati<;ms and later on it was decided to adopt the 
general ;volume equations of Chenab ,survey as the sample tree 
d<3ta of this sll.rvey compared well with the sample tree data 
of Chenab, survey.' ' 

1.5. 

This study was undertaken to fulfil objective 
No. (V-i.i) ,and partly objective No. (viii! i.e. to estimate 
'the local con-:Sumptic:m of 'I.'lOod by industries and house 
'holds etc. as also to know -the pattern of consumption an'd to 
,work cut, wood, bi:llances. FOr this the data regarding the -total 
recorded :pr6d~ction in the sui:'V~y 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. To know the actual consumption"'the wood consumed 
for house construction/repairs and wood based units 
was worked out by actually visiting the sampled houses 
both in rural and urban areas ahd,' some selected wood 
based units.. The total number of houseS' sampled in' the 
rural area -were 42 and urban area 16." The wood based units 
vi.sited were 225. The data collected regarding apparent 
consumption i. e. total proa.uc.tion, export and import of 
wood from the Divisional Offices was for four years i .. e. 
1973-74 to 1976~77. 

1.6 A~ces sibili tY. __ ~ Cost Study: 

This study was undertaken to fulfil objective 
No. (ix) i.e'. to find out the existing cost 0-£ various 
logging and transport operations. The data was collected 
from 16 coupes regarding the actual cost being incurred by 
working agency for different logging operations and transport, 
the tools and machines being used for these operations and 
the terrain data of the coupes. Basing on t.his data the 
volume o£ total growing stock in different cost classes was 
worked out. 

• ...... 5 
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li7 Data ~rocessin9: 

All ·the data collected for inventory survey 
in di£:ferent field forms was sent to the Data' Processing 
uni t in the Head Office at Dehra .Q ... m', 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.O. in 
different tables as requested by this office for their 
~ncorpor~tion in the final report. Thefield data. regarding 
market and demand study and cOst and accessibili ty study were 
processed in this office 'by using electrically operated table 
,calculaters as the field data in these cases were>not very 
volwninous. 

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

@*@*@*@ 
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CHAPTER- II 

INVENTORY SURVEY 

2~1 Introduction: 

The inventory survey is done to fulfil various 
objectives relating to estimation of growing sto~k. The 
actual survey consists of collecting data regarding land class, 
vegetation class. forest type, number of treeS I different' 
measurements of these trees etc. on selected sampling units. 
·In additipn qualitative information regarding geology, soil, 
topography, biotic interference etc. at each sampling unit 
is collected.- 'lhe methodology for data collection, instructions 
for filling up different field forms and sample copies of these 
field ·foTIffis are given in detail in this Chapter and Chapter 
No. III & IV. . 

2.2 General Instructions 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. 

(ii) That all his Crew members were duly vaccinated. 

(iii) That ,his party members were equipped with field 
dress and appropriate clothing and bedding. They 
were advised to carry personal luggage light 
in weight and small in volUme. That heavy and 
voluminous luggage would add to th.eir transport 
problems ~ 

(iv) That he had collected the maps and photographs 
of 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, as soon as 
these are no longer required by him. That-the 
maps and photographs are restricted and these 
should Gn no account be shown to anyone not 
connected with this organisation, or to any· 
foreigner, whosoever he may be as these are 
meant for survey work only. The maps and 
photographs should always be kept in his personal 
'custody. Loss of maps a~d p~otographs 
being an offence under the Official Secret 
Act the damage or loss of such documents should 
immediately be reported to the Zonal Coordinator 
Northern Zone, and to the Officer-in-Charge • 

• • • • • e 7 
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That the data should be collected accurately 
and correctly with the help o£ the Crew 
members and recorded" in the prescribed forms 
correctly coded_ 

That the code numbers should be,,,neatly and 
legibly written in the forms. ~he" digits 
should be written as under: " 

1,2,3,4,5,6,"7,8,9 J O 

(vii) That before leaving the sample plot a£ter 
collecting field data he should ensure:~ 

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

(b) look around the plot to be sure ~hat he 
has not lert anything behinO. 

(c) that plot when left is as clean as it 
was found. Leaving any kind of litter 
or pack-lunch leftovers sC3ttered is not a 
good habit. Such le£t-overs should 
better be burried. 

(viii) That on return to the camp: 

(a) should check-up the instruments for their 
soundness and accuracy. 

(b) should write on the Plot Description 
Form the route to the cluster centre/ 
sample plot from the camp and other 
information from the field note book in 
different forms. This work should be 
done 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 ~ampling design for achieving 
the objects of this survey, no pilot surv~y was carried out. 
One Mr. G.A. John, Forest Adviser to Government cf Punjab 
had carried out sampling survey in Kulu and Seraj Porest 
Areas during 1962-64 for preparing an Inventory Survey. 
His survey covered an area of 515 sq. kms. Out of 
this survey "area the co-efficient of variation of volume 
per plot was calculated. It was found that the co­
efficient of variation for volume per plot varied from 7a/o 
to 100%. Assuming that the survey conducted by him covered 
the .... 'hole range of variation occu:r:ri.ng in this survey area 

. . .. . . . .. 



SAMPLING DESIGN 

I 

SCALE I: 50,000 

(I NVENTORY) 

~ 
\, 

() 

,0 

o~ , 

- C LUS n::.R. CE.N r I< E_ 

- - S"""PL f. POJN T 1 

-- sAMPLE POINT 2. 

,--- CLUSTE..R CE..NTR E 

SA~PL£ POINT 1 

~-

SAMPLE POINT 2.. 



I 
I 

• 

SAMPLING DES(GN 
(P B. AREA) 
SCALE: 2CM=IOOM 

~--.-------------
200M 

I spn 
.:L 

SP.1. 

S P lIz.. 
-~---- --..----

2 3 "t- F..Jr;!. 5 P n OR Df. 



-10-

the number of sampling units required to estimate ~he 
growiri'g stock wi thin the desired lirni ts of precision was 
calculated taki'ng co-efficient of variation as lOOOIo~ 
These'~srunpling units should h'ave been selected in each 
forest division at random, but the systematic sampling 
was preferred for: the following reasons:-

(i) In case the information 'for variou.s strata is 
required the, same can be given by ·post 
stratification. 

(ii) Systematic sampling is better from the field 
work point of view and can a~so give quite 
reliable, area, informa tioD. urther _in order 
to redUCe the loca tion error, travel time" 
expenditure and in view of the fact that a 
crm'l could complete the data collection over' 
two sample plots situated nearby in a day it 
wE!s preferred to haVe two plot cJJusters 

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 
saJ1lI?l.ing plf),ts. 

s6 the sampling was done. py systematically arranged and 
uniformally spaced clusters: . Cluster centres were 
spaced 2 kgms~._~pe.;I;.~~a.xis (" i ~ e; east-west) ,and 3 kIns 
'apart onY-axis L.:i.. .e~""ri.o.r--th-south) 'in case_Q_f-i{ulu 

1't'l'r'e·srDi"Cfl§J.....QIl and 2;,.Xm ;Z·2 :kin 'on oothaxes £i1"'Case of 
-Seraj and K2tgarh_Forest Divisions. Each cluster thus 
~res~d 6 sq. km. and 4 sq. km. area around it in 
respective cases. Cluster centres were marked on 
1;50,000 or 1" = 1 mile scale topa sheets by adopting 
grid system. Each clu·ster h-ad two samp1e plots arid 
the plot centres of both the--se sample plots were at a 
distance of 200 m. from cluster centre on grid north and 
grid south. ~hus the distance between two sample plot 
centres was, 400 m. The clus~rs_we.'r.e_the-cross,_s.~s:_1;.~<?ns 
of east.;_wes-t 'and N~,r:,:tb,,...§.Q~_tJJ~9~,i.-:--9S. 

-. v ' 

To estimate ~e growing stock 'at the desired 
precis~on for PB-I areas of Regular, chir and Fir Working 
~Circles combined, it lj.,Tas ,~'calcula ted that 100 sample plots 
would be required to achi.eve the desired results on the 
basis of 50% co~efficient of vQriation for theS8 areas. 
This co-efficient of variation was adopted on the basis 
that co-effiCient of variation of volume will not be more 
than 50% in case of PB-I areas .'_ Since the PE-I, areas were 
not contiguous, 'but scattered, the sampling clUsters were 
selected in each PB~I block in proportion to the area of 
each such,block. So alsci 100 sample plots were .considered 

•..••• • 11 
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enough to give a fairl'y reliable estimate of groVling stock for 
PE-other: areas for Regular eh±r and 'Fir Working Circles. 

Tne management 'maps showing periodic blocks 
were obtained from Himachal Pradesh Forest Department and one 
grid. square kIn. was divided into four equal squares making 
each :smal1' square of an area of 25 hectare i.e. sub-grids 
were ma'rked at 500 metres x 500 me-tres 'interval. Each sub 
grid centre ( 500 rn. x 500 m) was given a serial number and 
the total, number of grid, centres falling in different 
periodiC blocks were worked out. Cons,i:p.eping that some sample 
plots laid at 3 krn x 2 km or 2 km~x 2 -Xm distance clusters as 
the case may be on. the entire survey area have already fallen 
'in PB-I areas. The nwnbe'r 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 select~ng semple 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.I' area also consisted of 
two sample plots as in other areas. '.i'he first sample plot 
was taken on th~ sub-grid centre i.e. inter-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 trye PB-I area, then ,the selection or sample 
plot was done i~ other diI:'ections in the following preferential 
oj:der:.-

East · . I •. y 

South · . II ~l . 
West · . III )'_ 

'That means in case the sample plot located on the 
grid north direction fell outside PB_I area the sample 
·plot was taken 200 metres away on the East of the 
sub-clUster c~ntre and if this also did.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 cent~e on west direction. 
Same procedure as per PB_1 area was followed in laying 
out 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-coQrdinates of the grid- in grid 
kilometers and(_'la,st four digi ts referreq !:o Y-coordinates 
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of the gr~d in grid kilometers. In th~s example the 
X.:.::.coordinates ( easting of the clusttlr centre) is 3357 
grid "kilometers ( 3357000 metres) and Y-coordinates 
(northing of the -cluster cent.re), is 0981 grid kilometers 
(981000 metres). To facilit"ate locati-on of' th~' clUster 
centres surveyed ,in' this area in future on 'the"map;, -' 
and on the ground:from such maps the clUster centre 

,- grid reference ( otGR) of, all the surveyed clUster centres 
are ~iven,in ~ppendix-I. 

'~ample, plots of each cluster' \olere referred to by" 
one digit number from 1 to 2~ The plot on the noith 
grid, was referred to as No. 1 and that on the, south grid 
as No.' 2. On the topa sheets only cluster' centres were 
ind~cated. 

The number.ing of cluster centres was done 
division~wise and not continuously for three divisi~ns of 
the surve1 area ~ These clusters were' referred to -by 
three 'digits, for each division. 

2.5 Location of Sample Plots 

BefoLe leavfng the camp :Ear day's work ,the ' Crew 
Leader~ad 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. ,He 

. '. . 
'used to locatt; som8' important referenCing features on 
the map for locating cluster centre as nearer/close 
to it as po ,:_;sible. Some of the referencing features, 
usually relied upon iri locating the cluster centre 
are listed under next para. 

"Then following 'the route as decided in para above, 
from 'the camp ... the referencing_f_eature....W~S._J,._9_~'?_t~.2_~!l 
the ground. Referencing features as were most reliable. 
prom1nent and nearest to the' clustGr 'centre were 
.pre£erred over others for this purpose. Such referencing 
features were also confi rrned \<,7i th r8ference to other 
promi.nertt ground feature,s, for their correctness. ,..-These 
referencing' fea t'-;lres-. ~sually were:-

1. Bench marks 
,2 ~ Triangulation Points, 
3~ Village Trijunction Pillars 
4. Old Bridges and Culverts 
5. Prominent topographical features in hilly 

areas, such, as spurSI knots, re-entrants, 
hillocks etc. 

6;. Cro-?sing of, rail track wi th roads and streams. 
7. Old temples, mosques artOChurches. . 
8. Junctions of r~vers and/or streams and/or roads. 
9. Prominent bends of roads, rivers a'nd'streams 

10. Old Ponds. 
• • • • • • .13 
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After locating 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 oJ; th~ cLu~stcr centre or -plot 
centre as the case may be from t1Je referencing' feature. 
Whenever a plot centre was located instead of the 'cluster 
centre in almost all cases the plot centre nearer to the 
referencing feature was located first and seaond plot centre 
was located from this plot centrc 1 or from cluster centre 
and ,in some' cases' 'also by 'selecting some other reference 
feature. ,if' it was vecy near 'to the, second plat centre. 'The 
dire'ction' 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 
( nereinafter cluster centre'or plot centre will be 
referred as sample point) from the referencing feature 
with, the help of a protractor. T~e direction .£ the sample 
pOint from referencing feature measured as bearing with the 
help~of a protractor was converted to silva compass 
grade by mul'tiplying it with 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 th~, h!?lp of the scale or R.F. o£ the, map_ The, areas for 
whi.ch -aerial photographs were available; their help was 
,also ta}::~n for the correct location of ,~sample point. 
Before-'using the aerial photographs fo.r this purpose I North l 

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 ras referencing features, were available 0n the 
mpas. The Crew Leader was solely responsible for the 
correct location'of the sample point. Correct location of 
the sampl"e point was considered very importi3.r~t 'beCaUSE; 

wrong,~'loq~,tion would render all the data collected of' 
no use. lhe Crew Leader was to convince himself of the 
correct location before ,proceeding ahead for data collection. 
He kept a detailed account in his, note"book,about the route 
followed and in addi tioD he recorded a., clear and informative 
d~scription of the approach on the Plot Description 'Form. 
In the description- of, the approach besides the route foll.',yed 
th.e following information were a1 so, ',given:-

(i) 

(ii) 

(iii) 

Referencing features· 

Silva' compass grade from the referenc­
ing feature to Sample Point. 

Distance in meters from, the referenc­
ing feature,'to the sample point • 

. . . • • • • 14 
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After this the Crew Leader ',proceeded in the 
direction of the-bearing of t~e sample point.~ith the help 
of Silva Compass grade as already d~termined. The 
horizontal distance .,on the .ground. was measured either 
by measuring sloping ,distanc~ and converting ,it to . 
horiz~ntal distance ~s per the angle. of slope method or 
by stepping method. to reach- the sample point. 

Notc':-_._ 

(i) 

(ii) 

(iii) 

(iv): 

(v) 

\~hile using th~ silva compass and , 
measuring the distance on the ground for 
locati'ng sample point the following pr<?c~dure 
was followed:- .-

The silva compass was held on the right 
hand palm stretched horizontally in the 
direction of the sample point. Th~· ,sil Vi) 

compass was fUrther reinforced in position 
QY gently stretching the string of the 
instrument by the left hand and keeping it 
in straight line with the viewing slit of 
the instrument. 

At any particular station the silva 
compass was so field in hand that'the_.centre 
of the instrurnen t was always exactl~i over 
that station. 

Whi.le alighing with tho; help of silva 
compass the centre of the needle, the! 
metalliC 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 procedure 
11) Appendix II~ 

For traversing the distance frorn~the 
referencing feature to the sample point 
the method as explained in Appendix II 
was followed. 
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2.5.1 R~ference Marking 

After reaching this sample poInt the plot 
centre was located e.g. if sample poirlt reached was 
cluster centre the centr~s ,oi, both the sample plots 
were located 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 it'?: grid Seu th as, the, case was ~ 
On locating the sample plot centre' a stout peg ( about 
50 em' long and 10 em in dia) wa~ :put at this point 
in both, the plots. The peg was 'blazed on the top and 
fixed-,:i:iIiffilY'-lin the ground keeping the blazed surface 
t,owards!thc,'direction from which this plot centre 
was app'roached. '~he cluster centre reference, plot 
number C 1 or :2) and the -'date were wi:-i tten on the 
bih.azed·surface of the peg with a copying pencil. Two 
nearby :',p~9minent trees preferably at right angles from 
the peg(wer~ selected lfor pennanent referencing of 
the plot -centre. Each'of these two reference trees 
was blazed just below breast height on the side facing 
the peg and- th,e followj-ng references were written on 
each with a copying pe;:.cil:-

1. Cluster Centre Grid Reference. 

2. Horizontal distance in meters upto the 
second 'place of'da;:imal 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). ' 

Ncte:- The reference of cluster centre was 
only recorded for both the sample plots 
and it Wo5 always in eight digits as 
wor~ed 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 Collection 

Variable plot sampling was' adoDtcd. to cOl-lect 
data at each sample plot. After marking- references on 
the reference trees, end on the peg the Crew Leader 
recorded approach description a.t the ootfiom of" the 
P. D. F. .The species of the referE>nce trees and the 
d.etails recorded on these, trees were also written,o_n 
the P.D.F. 

" 

2.6.'1. ,TaLlying 

The Crew Leader- af-cer ,standi'ng over the plot 
centre 'peg to"ok a clockwise sweep starting from'the 
North 'direction with the rel'asKop .sighting all th°e 
trees at the Breast Height polnt 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 the

2 
tally, was no~ 

taken.' Tally was taken with B.A.P. 2 m.. Trees havl.ng 
less than 10 cm D.B.H .. , O.B. were ignored,'whi~e 9king 
tally: The number of 'IN' trees with B.A.P'., 2 M . was 
noted down in Crew Leader's note book .. Marg~nal 
trees were thoroughly'checked for their being, 'IN" or 
'Out' by'measuring their diameter at' rightangi'e'to plot 
Centre and horizontal distance from the plot centre and 
checking it wi th the table of radii for 'IN t "trees tor 
Various diameters given in Appendix III.. While Cre-w Leader 
was taking sweep of 'IN ' trees with RelasKnp one of 
his ,assistants would blaze all the lIN' trees 
aoout 20 ems. belOw breast heigh t faci~g the sample 
point peg. This assistant also used to writ€ down 
the serial number of each tree on the blazed surface. The 
blazes were superficial and did n9t, 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 t h e direction of the Relask~p 
sweep.. On all the 'IN' trees the assistant ,also fixed a 
semple t.ree card :facing' the sa.mple point peg. 

2.6.' 2 Filling'Up Of Plot Description Form: 

Now the Crew 'Leader used to fill the 
various columns of the P .D. F. 'In the meantime the Assistant 
Crew Leaner, would collect and record the sample tree 
data for all the sample trees i.e. IINI trees in 'the 
SampV3-', Tree Card fixed on each such, tree.. Also alongwi th 
it the Assistant Crew Leader would measure the diameters 
of all the '~N' trees and keep their record in his field 
note book. . 
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After,completing the filling of P.D.F. the 
Crew Leader2used to ~ill. up ;~he tal'l~ sheet f0-::rn , 
(B.A.F. 2 M ) as -per codlng lnstructions for fllllng 
up Tally Sheet. " 

Filling Up of Sample Tree Form: 

Sample Tree Form was filled in only when 
the vegetation class inP.D.F. was Forest. In this form 
tree data of 'IN- trees lying in the North-West quadrant 
of the sample plot was only recorded. _ After filling 
the P .. D .. F. and Tally Sheet the Crew Leade-r went, to eiJ.ch 
sample tree ~nd 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 r~corded by the 

"Assistant Crew Leader. The Crew Leader remeasured the 
diameters and heights of some of these trees to be sure that 
the measurements taken by the Asstt. Crew Leader were 
correct. While doing so every care was taken to ensure 
that data of 011 the' :IN' treles 'Of North-West quadrant 
had been recorded in this f~rm. 

2.6.4 Filling up of· Medi6inal plant Enumeration 
, Form: 

In this form ,the number of medicinal plants 
occurring in th€ .North-West qUaClrant 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 appropriat.e column of th'e plot 
Description Fo:qn. ' 

separate set of field forms were used for 
each sumple plot, except for Plot Descrip-tion ',Form where 
only one form was used for both the samp le plots. 
:E'or recording tree data -more than one form of the 
Tally Sheet ( BAF-2 M2) and Sample Tree Fo~ were used 
some times due to morc number of, trees in such plots. 
Whenever more than one form were required the second 
andrsubsequent 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 o~~gil}al sheet as 1 and continuing 
sheets as 2,3 etc~ .... - .-.... - ... 

The Crew Lead~r had to be very precise and 
'accurate in recording data. ,He was strictly instructed to 
record, the in:f0rma~ions legibly. ,He was al so instructed 
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that 'if ha was in doubt about any information to be 
'£ilTecr-1n':'·a par£Lculef" cO'lurnn, of -a'-:field form 'he shoUld 
leave that column blank and r~cord this -information in 
his field note book, in detail w-i th ;h.i,s personal observa­
tions and contact the Officer-in-Charge for clarification 
and guidance. He was instructed neve:r:·-&to:,.:.take~:the::.~t:l).:I.ngs.~ .. 
for granted and to make a definite. habit for keeping a 
detailed record of all such points' for which he had 
doubts and felt the necflssity' Cif' clar.ifica tion and guidance 
~rom the Officer-in-Charge. 

2.7 Selection o'f Camp'inq Si teo 

Each grid centre/sampling:unit was a cluster 
o£ two- sample plots.. ~th the plot centres were 
400 M apaI:'t from each other i.e. 20Q M in grid North 
anq 200'M in grid South ,from the clUster centre .. 
The ·cluster cent-r,es were distributed 2 km x 3 :km and 2, kIn 
x,2 km apart. The camping site was so chosen that 
atleast 4 to 6 clusters could .be conveniently surveyed 
from ,it. This, was att.empted to cut down the camp 
shift, days and to achicv~ better progress. Normally 
a Crew covereq. one ciuster centre or two sample plots 
each day. 

A Crew for inv(:!D tory survey consi etcd of one 
Crew Leader ( JTA or experienced 'Dy. Ranger), one 
Assistant Crew .Lead~r ( ,Dy_ .... Ranger) ·arld three field 
assistants .( FieldmEm) .. Ona 'Khalasi was a15"0 provided 'to 
each Crew to keep watch and .ward of the camp when 
tho;! crew went· to field for field uork and also to' help 
in pitching tents and setting camp etc. 

'@*@*@*,@ 
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'CHAPTER- .l!1. 

INSTRUCTIONS FOR FILLING UP VARIOUS, FIELD FORl'-1S RELA.TING TO INVENTORY 

:. SURVEY 

3.1 Plot Description 'Form 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Coding Instructions 

- --ItGlll' 

- ,-
Job 1-3 

Card Design 4-5 

Report ,Number 6-1 

Suo;.:lteport 
Number. ' .., 

Crew 
Leader' 

State 

Revenue 
District 

8 

'9-10 

11-12 

13-14 

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

Leave it blank. To be filled in 
by Data Processing Unit ~t'the time 
of punching. " 

.L~ave it blank. To be filled. in by 
Data Processing Unit at the time of 
punch~ng. 

Leave it blartk. To be filled in by 
Data Processing Unit at the time of 
punching. 

T~o digits. Write your code number 
as g~ven in Appendix IV. 

Different States, in the North Zone 
arG coded as, under:-

,Code 

01, 
02 
03 
04 
05 
06' 

State 

Haryana 
Himachal Pradesh 
Jammu & Kashmir 
Punjab 
Rajasthan 
Uttar Pradesh 

Codes for ,Revenue District of H.P. 
will be as under:-

Code 

01 
02 

Revenue District 

'Sirrnur 
Solan 
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-~.te:m -~~'=-•. ·c0I~n - - -:-~',Iristructions7Code No: - - - - - -
______ N2s~ _ _ _ _______________ _ 

Catchment 15 

Fores"t 16 
Division 

Land Class 17 

03 
04 
OS 
06 
'07 
08 
09 
10 
11 
12 

Simla 
Bilaspur 
Una 
Mandi 
Hamirpur 
Kangra 
Chamba 
Kulu 
Kinnaur 
Lahaur &. Spiti 

For this survey catchments are 
codGd_occording to the following 
main rivers:-

Code_ Catchment 

1 Yamuna 

2 Sutlej 

3 Beas 

4 Ravi 

5 Chenab 

Forest Divisions are coded as under:-

'Code Division 

1 Kulu 

2 Seraj 

3 Kotgarh 

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

Code 

.1 

Land Class 

Forest Land: Consider as 
forest land all lands wi th a 
f6rest cover ( including 
bamboos and palm) e. g. with 
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11 Legal , , 
St~tus,-

-2]&-

-~-InstiUctions/Code-NO.- -.~ 
. - - - - - - -. - - - .- .- - -~ - .- - - - - - -

1:8 

tree and/or scrub growth and 
where land surface i~ not 
used primarily for purposes 
ot~er than forestry. 

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

3 BarreD Land: A11 lands with 
exposed surface and which are 
lying un-utilised e.g. barren 
lands, exposed rocks, sand 
dunes, swamp areas without 
vegetation. 

4 Agricultural Crop Land: Consi­
der as agricultural crop land 
all lands under cultivation 
with or without any tree eover. 

5 Orchard/Non-forestry Plantations: 
It includes all lands on 
which horiticultural orchards 
and plantations :of non-forestry 
species have be~n -raised. 

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

7 Others: Includes-

(a) Water 
(b) Roads other than Forest 

Road.; 
(c) River beds 

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

For legal status the following 
categories have been made. 'Classi­
fy the plot in one of the categories 
and write the code in this column. 
Each category is to be identified 
separately only if it is not less 
than two hectare in area. 
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.~ 

1 

2 

3 

4 

5 

Legal.Status 

Reserved Forest: As per 
definition of Indian Forest 
Act. 

Demarcated ~rotected Forest: 
As per definition of India 
Forest Act. 

Un-demGrcated Forest: As 
~er definition of ,Indian 
or,_st Act. 

Un-classed Forest: As per 
definition of Indian For2st 
Act. 

Bairuni/Revenue Land: Land 
under the control of Revenue/ 
other Departments. 

6 panchayat/Shamlat Land: Land 
under the control of Panchayat. 

7 Private Land: Land not under 
'·-the cont~of 'any Govt. 
-DepartIn(mt.· .. 

1 ..• 1,;. ... .:. 

-s- Un-de·t--efuineaLand: Includes 
land: which .,c~nnot be, cla:ssified 
:in -an-y-of;~tfre--~15oye ca tegorics-. 

During the visi t to the sample 
plot geology., of. the, area :!will . pe 
studi(fd--.regaral.9g~-p~r~nt-:I:'o-cJC";c6m· 

-pactness an~ ~~rdness etc. It may 
be possible to carry out the study 
after examining road sid~ cuttings 
and 'la:nd,,;,'.sl.'idasiOccurriiig~in the 
area. 

After study, classify,·the. parer"lt 
ro ck a~f""un der : - - . .. 

Code 

01 

Item 

Sci"nd~ 

Stone 

Description 

Sand-pa::tti~~s Cemented 
by ferrug~nious mater­
ial. It is generally 
light brown in. colour. 

--~.~ ~ ... ' -~.: , ...:.. ,;"'_ ~.. .- ~ . .;..;.__:.. . .. 
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13 

Structure 

Hardness 

Terrain 
Data. 

"?l 

22 

23-28 
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---~-4--

-------
10 Un-Ldentifi~d: 

_~t:cu.ctu:co of rocks will be studied 
from the exposed surface of rOcKs 
from and shall be classified as 
fol10w5:-

Code structure 

1 Compact and ro~ssive 

3 Concretious 

4 Jointed 

5 Un-identified. 

Hardness of" the rock will be 
iden t_l£ied wi th the help of a knife 
and will be classified as under:-

Code Hardness 

1 Very Hard 

2 Hard 

3 Soft 

4 Very soft 

The information regarding terrain is 
to be filled in 'from topo sheets and 
actual field position. The area 
around the sample plot should be 
studied and record the information 
regarding: 

AltitlJd~ 

Topography 

Slope 

position on hill 

Aspect 
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1 2' -._ - -3- - - - - - - ... - ~ -4 - - -. - - - - - - ~ - - -

Altitude 23-24 

L meters should be written as 
0519, 

Topography 25 

Slope. 26 

From the.. top.-' sheet of 1" :=: 1 mile 
,.r 1:50,000 scale find out the 
al±.i tude of tho· plot centre in 
metres, write the altitude in four 
digits, drop"'the last two digits and 
wri to the rema.ining two in th~ 
ap~ropriut~ columns e.g. an altitude 
of 519.,1 drop the .last two di gi ts, , 
the remaining two digits only i.c. 
05 should be recorded. 

Judge the general topography over 
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 

1 

2 

3 

4 

5 

---
·Prt .. .;cipi tou:.s 

Ve~Qilly 

Hilly 

Gently roll­
ing. 

Flat 

Dese ri p~2.!! 

Steep areas where 
logging is not 
possible. 

Areas with steep 
slopes where. logg­
ing 1s possible 
but diffiCl}.lt. 

Areas with moder­
ate slopes where 
logging is no 
problem as per 
existing practices. 

Areas with a series 
o£ rounded hill 
tops and gentle 
slopes with wid~ 
valleys in between 
where logging is 
easy. 

Plain ·area ~ 
, . .. 

EXamine the slope on topa map 
around the plot cent~e ovur an arG8 
of about 1 sq. km. Also take 
av~rage of 2-3 slope'measur~ents 



position on 
Hill. 

Aspect 28 
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taken at different places 'and clnssi­
fy in one of the following classcs:-

,Code £pgrce 

1 7'00 and above .. 

2 60~ to less than 70°. 

,3 45° to less than 60°. 

4 20° to less than 45°. 

5 o - 0 o to less than 20 • 

Examine position of the plot csntre on 
the tapa map as well as on ground with 
reference to hill slope on which it is 
located and classify as under:-

1 

2-

3 

4 

5 

Post-ion on ,hill 

Ridge top 

Upper 1/3rd 

Middle 1/3rd' 

Lower 1/3rd 

Valley 

GGneral aspect of the area wherein the 
sample p'lot lies is to be studied on 
the topo map and ground and classi_fied 
a's under~'-

,Aspect Code ----
_Northern 1 

North-Eastern 2 

Eastern 3 

Southern-Eastern 4 

Southern 5 

South-Western 6 

~'.festern 7 

North-Western 8 

None 9 
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Raw Humus 30 
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Observe in an area~ of about 2 hect­
are around the plot ccntr~ and consi­
der the extent of rocklboulaers~ 
grc:ater than 25 ems .. in, 'diameter as 
thG boulders/stones of less than 
25 em. in dia weigh about 40 kg. 
and can easily be moved manually. 
Hence keeping in view stones/boulders 
greater than 25 em. in diameter 
classify ~1C plot in one of the 
following classes~-

Code Qescription 

1 More than 75% of the land sur­
face' is covered wi th stoncs/ 
boulderq. 

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
fa..cc-.is covered with stonesl 
boulders. 

5 Stones/boulders absent. 

Information regarding soil data is to' 
be filled in for sample plots having 
land class as forest land. This 
information may also be collGcted for 
areas not falling in any of the above 
referred category but which are 
visited. For soil da~a regarding 
humus, consistency, texture, depth 
and moisture .,consider' the predorninent 
soil type around the sample plot. 

,Raw'humus is und~...;composed leaflitter ... 
the depth should be m~asured in ems. 
and recorded as follows: 

Code 

1 
2 
3 
4 
5 

Depth 

15 em or more 
10 an to less than 15 em 
5 em to less than 10 em 
Less than 5 em 
Raw humus absent. 



Humus 31 

Consistency 32 

·Soil tex ture 33 
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Humus .is the decompbsed organic 
matter ( leaf,~ needles twigs etc.) whic 
which has become a purt,of the 
upper most ?oil horizon. This should 
be,cicarly distinguished from 
uhdecorriposed 1 eElf Ii tter and its 
depth measur0d' in ems.' an'd ri:::corded 
'as follows: 

Code 

1, 

2 ;, 

3 

4 

Depth 

5 em '')r more: 

2 em to less than 5 ems. 

Less than ~ em. 

Humus absent 

Clcssi'fy the soil in and around 
'the sample plot in. one of the' 
t'ollowing classes:'" 

Code Consistency Class 

1 Friable 

2 Slightly compact 

3 Compact 

4 No soil 

Friab18 Soil': .is ,one which is loose' 
: and which crumbles very easily while';! ; 
pressing with fingers. This soil 
~an be scraped~ ct:l.si ly \'I1i th toe.of < 

tho shoe. Sand content in this type 
.of soil is more. Digging is very 
easy. 

Slightly Compact Soil: is one which 
sticks together as a lump when taken 
in hand. Digging of a pit in this 
type of soil is very easy with a 

,l2ick axea 

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

Examine the texture o£ the soil in 
the region where the humus and the 
mineral soil are mixed, by feeling 
with the hand and classify it in one 
OT the followin_g categoric's. Apply . 



Soil Dep'th 

Soil Mois­
ture _ 

34 

35 
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'this- test to the s9il type predomi­
nent in the area • 

. 
Code Soil 'l'~~!~ 

1 Clayey 

2 Clay lOEl.m 

3 Loam 

4 .-Sandy LOam 

5 Sundy 

6 .Pebbles 

7 No soil 

Examine the soil dep,th ci ther by 
digging pits or by road side cuttings 
( near tht'; sample plot) and clG.ssify 
the soil depth in abe of the follow-
ing cdte~ories: . 

Code Soil De)2th 

1 50 em or more 

2 40 em to less than 50 em 

3 30 em to less than 40 em 

4 20 em. to less than 30 em .. 

5 10 em to less than 20 em 

6 Less than 10 em 

7 No soil 

'.L' 
o study the- soil moisture in th.:; 

sample plot, take some soil in your 
hi:l.na, fe::el the presence of moi.sture 
in .it .und according to your feeL 
classify it into followin-g classes; 

Code Class Soil moisture 

1 water logged WhGre water st()nds 
on the soil and 
drainage is poor. 

2 Moist Where soil mnis­
ture is high and 
ball is formed of 
the dug spil 'by 
hand. 



1 
.:..... 

2 3 

16 Vogota. tiOD 36 
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4 

3 Semi- Soil moist but ba·11 is 
not formed by hand of 
dug soil. 

Moist 

4 Dry Soil is ·not moist· at all. 

This column is to be fill(~d up for 
those sample plots which under the 
land class column have been classi­
fic:d as • Forest Land I. Observe ·tho 
forest growth in the region around 
the sample plot over an area of 5 
hectares or more and classify it in 
on6 ~f the following classes: 

Code Vegetation Class 

1 Forest 

2 Degraded Fo:cest 

3 Scrub 

4 Grassy 

5 Others 

The following definit{ons of the 
nbove classes will help you -in det~r­
mining the class of vegetation to 
which thesample plot belongs:-

Forest; It~ncludes .a11 areas having 
·tre8Cover of :any density. Th~ 
following types of ;:\.reas wi.ll also. 
be: included in this category: 

(a) 

(b) 

(c) 

Cd) 

'I'empor.3rily under s·tocked or 
un-stocked areas i.e. recently 
\vorked arC;Qs. 

.young natural stands ~nd Forest 
Plantations at any stage of 
growth. 

Ar00s .of d2graded forests 
where it has been cut back • ... 

Abandoned CUltivation having 
forest cover. 



1 
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(0) Forest rOuds, _ streams, small open 

arcuS in the for~sts and nur 
-series which form an integral 
part of the' forests. 

(f) Public and private forests. 

(g) Bumboo ba~ring areas pure or 
in admixture with other misce­

llaneous species. 

DegradGd F'or~st: It includes ar~as 
having open forest patch~s with 
trees of low heightCgenerally no~ 
more than 3 metres in h~ight) near 
habitation and cultivation showing 
signs, of heavy biotic pressure. In 
such arGas the trees are badly 
pollnrdcd or hacked. It also includ­
es small patches of young coppice 
gro\'I1th ( root€ld waste) looking like 
regeneration. Such rooted wast~s 
Ll rc t.h G. rC5ul t of repea ted cu t ti ng 
back '0 f th~ coppice shoots. The 
area mayor may not have sprinkling 
of very fGW scattered un-damaged 
trees. Areas having badly hacked 
and d:lmagzd barnoo clumps are also 
includ~d in this category. 

Scrub: it includes area having 
mostly scrub or bushy growth. The 
area is generally devoid of treds. 
Although ut times scatter~d trees 
( 2-3 per hectare) may be fou'nd 
standing. It will also include 
abar.doned cultivation and planta­
tions having scrub growth. 

Grassy: This class covers areas 
covered predominantly with gras~cs. 
provided th~t those, ,arc not less 
than 5 hectar0 in extent. Trees 
or -'scrubs if present are less thun 
5% in -density. 

Others: All other are.::?·s not covered 
by any of the above classes will be 
classifie;d in this category., 
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17 

18 

19 

Origin 

Forest 
Type., 

Storeys 

37 

38-39 

40 ~ 

Assess the origin of the stand, in' the 
fD::ld and classify the i"nformation in 
one of thL following classes: 

Code 

1 
2 
~3 ' 

Cluss 

Natural 
·Man-madc 
Partiully natural and 
partially mc)fl made e.g. 
natural forest, supplemented 
with artificial regeneration. 

Classify the forest crop in which the 
sample; 1?lot lies in one of the following 
f'or;:_st ypes, provided that it is not 
less th~n 2 hectares in extent. 

Code 

01 

02 

03 

04 

05 

06 . 

07 

08 

09 

'10 

,,11 

12 

13 
.;. 

:Fore s t Type. 

Chir 

Blue Pine 

Deodar 

Spruce 

'Fir 

Spruce/Fir 

Spruce, Fir, Blue 'Pine 

Deodar/Blue Pine 

Broad leaved species 

Coni fers with Broad l~aved 
species .. 

Ban Oak' 

Moru Oak 

Kharsu Oak 

A species cons±i.tuting more 'than 75% of 
-the forest cr:op will be considered -as 
pure. Any species less than_ 25% of the 
mix·turc will be ignored i. e. in the 
case of the mixed forest a species shall 
be recognised only if it constitutes 
mor~ than 25% of the mixture. 

'Coniid'i:!r the Yorest Type to \-Jhich ,t}1G 

s'ample. plot belongs, and describe the 
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21. Size/Ag~ . 43 

-33-

- - - - "4 -.- -

vertical distribution of height of the 
tre~s in t/lO stand. in one o£ the 
following c'l as:3Cs. Dc not consider 
shrubs as a storey. 

Storeys 

Single storeyed forest. 1 

2 Two storayed forest. Th~ 
varia-tiQn in he~ght is such 
that the trees can be group­
ed into one upp~r and one 
lower c~nopylstor~y. 

3. 
, '" , 

Multi-storeyed forest_ The 
variation in height is such 
that it is not possible to 
group_ the trees in different 
c~oopics/storeys. 

Occularly cstim·::!te the average height 
6f th~ -top C8.nopy i ~ e. the average of 
the heights of ·predominant and codomi­
nant ·trees, in at:out two hectares area 
around the: sample plot and round it 
off to th c' n2arcst, 5 metres. The 
.Lccular ~stimClte must be cheCked with 
2-3 actua.l measurtmcnts ot predominant 
and codominnnt trees in the stand with 
Blumeleiss hypsometer. 

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

(i1) If the average height is 
28 M. round it off to 30 
and record .. 

~~ In a young crop with scattered 
mother trees the top height of 
the young trees should only be., 
recorded~ Ignore the mother 
treES when estimating the top 
height . 

00 the basis of the majority diameter 

M 

( over bcrJ':;_ at breast height} class to 
which the sample plot belongs, classify, 
the age in on~ of the following class: 



I 

22. 

23. 

- .-:".-

Spacing 

Method of, 
regenera­
tion. 

44 

45 

,Code Age: 

4--

D.B.H~O.B. 
in ems. for 
coni fc~rs .' 

_------. '", -

D.B .. H.O.B~ in 
", 

ems D', for bro3.d 
1 eaved spicies. 

1.Regener- Less than 10 Less than 10 
ation. 

2. Young 

'3. I1iddle 
€1ged 

4. I-la ture 

5. Over 
mature 

:10 to 
than 

40 to 
than 

60 to 
than 

90 or 

less 10 to less 
40 2.0 

less 20 to' less 
60 30 

less 30 to less 
90 40 

above 40, or more. 

Obsp,rve average spacing of trees in' 

tli2n 

tha.n 

than 

and 'around the flnmple plot. Tak.e a, few 
measurements in the' ~0; rinirlg.. l~:[t-p,r 

a few days you should have enough 
eXl=>€rience to assess the averag8 spFLcj,ng. 
Classify the averag~ spacing in one of 
the follovling classes :'~ , 

Code 5p acing in meters 

1 Less than 1.5 

2 1.5 to less than 3'.0 

3 3".0 to less than 4.5 

4, ,;1 .. 5 to less than 6.0 

5 6.0 ;to l~ss than 7.5 

6 7.5 to less than 9.0 

7 ;g ~ 0 to, less than 10.5 

8 10.5 to .less than 12.0 

9 More than or equal to 12.0 

'ThR method of, regeneration vias coc'tif.i.ed 
as fol101;1s:-

Code 

1 
2 
3 

Method 
" " . , . 

Na tural regenera tlon 
Artificial regeneration 
partly'niltural &. partly 
artificlal regeneration. 



24. St~tu:s of 
regen~ra­

tion. 

46 
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In pE I a~ea of Regular Working Circle 
·Chir Working Circle and Fir ~Jorking 
Circle regeneration status was studied. 
The regeneration 0.£ main species was 
~sses~~d arourid 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 

Code 
.. -1--

2 

3 

4 

5 

Status 
Good 

Fair 

Poor 

Very 
poor. 

Absent 

Regenera tioD areas;-

Descri:etion 
10 or more established 
20 or more saplings or 
40 or more seedlings or 
80 or more recruits 

5 to less than 10 esta­
blished or 10 to less 
than 20 saplings or 

or 

20 to less than 40 seed­
lings or 40 to less than 
80 recruits. 

2 to less than 5 establi­
shed or 5 to less than 
10 saplings or 10 to 
less than 20 seedlings 
or 20 to less than 40 
recruits. 

Less than,. 2 established 
or less than 5 saplings 
or less ·than 10 seedlings 
or less than 20 recruits-

No regeneration ( h l l 
s'tages absent). 

B- For artificial regeneration'areas: 

Code Status 

i Good 

Description 

When atleast 50% of, the 
plants planted had 
attained the established 
stage or 75% saplings 
stage or 10~/o seedling/ 
recruit stage_ 



1 2 
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. 
2 Fair wh.en 25% 'to less -thuh 50% of 

3 

4-

5 

L than 1 metre. 

Very 
Poor 

,the 'plants planted -had attainc;d 
the established stege .or 50,% to 
less' rhan 75% sapling stage or 
75% to less than .1 00% seedling/ 
re'crui t stage. 

When 10% to les s than 25% of the 
plants planted had attained~, 
established stage or 25%. to 
less than 50% sapling stage or' 
5 Oro.:, to less than 75% seed1.ing/ 
recruit stage. 

When less than l~/o of the plants 
planted had attained the estab­
lished stage o~ less than 25% 
sapling stage or less than 50% 
seedling/recruit stage. 

ADsent 1\_l1 stages absent. 

lieight criteria fixed for 
different stages for regenera­
tion coded above was:-

Established: Height 2.5 metres 
or more. 

Sapling: Height 1 metre to less 
than 2.5 metre. 
Seoolin9~HGight 30 cms to lessl 
B~~ruit; Heigbt less than 30 em 
In case there was mj.xture of 
established, sapling. seedling 
ancr: recrui ts in any plot consi­
dered for judging the sta tUB of 
regeneration, it w~s converted 
to that stage ot regeneration 
which was occuring most 'in tha't 
plot i.e. if there were more 
saplings than est~blished and 
seedlings, the established and 
seedli~gs were converted into 
sap£ings and status of regenera­
tion recorded according to this 
number of saplings~ This iriter­
conver~-tion factor nsed for 
determining the s.tatus of regen-
er?tion was: . 
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23 1,rJorking 47 
Circle 

26 Peri.dic, 48 
Blocks 

27· Occurren- 59 
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·:2'8 '.Needs &: 60 
Grasses 
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1 ~stabllshed'~ 2 saplings = 4 s~edlings 
~ '8 recruits. 

The working circle in which the sample plot 
\.;ras .;lo~clted 'Ir.ia.s m~ntioned here 'according to 'the 
f61lowing codes:-

Code No'. -----
1 
2· 
3. 
4 
5 
6 

Workinq C.ircle. 

Regular '(~orking Circle 
Chirl,T ... j(J~king' Circle. 
Fir' "Jorking Circle 
Selection Working Circle. 
Protection Working Circle 
'Others .. 

When: t."'>.e ~a.mple plot:. :fell in;. Regular Working 
Circle, or in. Fir.' Working Circle the periodic 
blcck in which it fell was also mentioned as 
per following' codes:-

Code Periodic ~16ck 

1 

2 

3 

PB-I 

p:a-other 

-Not, aI;lpli,cable .. 

Th~'occurren~e of medicinal plants was ~stimated 
by the distance between the two most adjacent 
plants.. .'1'11e occurrenCe will be then classified 
basing on their.- mutual distances as .follows :,-

Code 

2 
·L 

4 

5 

6 

O.':uire'nce' Class 

Distance less than 5 metres. 

Distance 5 me'ters to less than ,10 . " 

metres. 

Distance ,10 meters to less than 15 
meters. 

,Distance 15 meters to .less than 20 
me .. ::'rs .. 

Distance more than 20 meters. 

Absent. 

The occurrence of weeds and grasses in the 
'sample plot ·and j.ts surround over about 2. 
hectare area should be class.ified as follows;-
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Code 

1 

2 

3 

4 

5 

6 

7 

8 

-'9 

-4 . . , - .. ~ - - - -, - -
Description 

Dense Bushes 

Open' Bushes 

Dense' Grasses 

Open Grasses. 

Dense bushes and open grasses 

Dense' bushes & dens~ grasses 

Open bus'hes!dens_e' grasses 

Open bushes-npen grasses 

Absent 

The defects and d.iseases of fores't crop 
in the sample pIo't and it-s surroun'dings 
over about 2 hectare area should be 
cla5sifi~~ ~s, follows:-

Code 

5, 

,Descri otion 

Tree crop is bad~_y lopped. 

·Tree 'crop is' dying. 

Tree crop having defects .. 

Trees are' rna I formed and of 
-c...ris ted grain etc. .-

No defee-to 

The grazj ng .incip'Emce in the s:ample 
plOL' ,und its surL-oim" ,i ng -n re_i'l over 
about, two hectare should be stllrli00 ;"Iricl, 
cl~ssified as follows:-' 

C.de .-
1 

2 

3 

_4 

Grazing incidence 

Heavy Grazing. 

Nedium grazing 

Very l~ttle grazing 

No grazing.-



r 
31. Fire 

incidence 

32 .... Plot Status 

33. Plot number 

34. Gr.id Zone 
Nurnber. 

3 

63 

..64 

65 

66 
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The. fire incidence in the sample plot 
and its surrounding area OVer about two 
hectare should be studied and clas$i'fied 
as follows:-. . . 

Code Fire incid(?;nce 

1 Fire incidence is very high. 

2 Fires are very fre9uent. 

3 Fires occasional. 

4- No fire .. 

Depending on whether the sample plot 
was visited or not for collc:::cting 
various information its status should b~ 
classi fied as fol'lows:-

Code 

1 

2 

3 

4-

Plot Status 

Plot was visited and informa­
tion collected'. 
Plot was visited but the 
information could not be 
collected. 

Plot could not be visi ted. 

Plot, not visi ted .by the study 
of map. 

One digit. The sample plot on the 
grid north of the cluster centre will.­
be considerecl as sample plot, No. 1 and 
that. lying on grid south of ·the cluster 
centre will be considered· as sample 
plot No.2. But in PB areas the sample 
plot located on the cluster centre was 
considered as sample plot No.1 arid 
that loc<;)ted on any direction i.e. 
North, E<:J.st, South or V~·est of the 
cluster centre was consider~d as sampl~ 
plot No.2. 

One digit. The grid zones arc; mention-· 
ed a t the bottom of the map sheet. The 
codes per~ining to various Grid Zones 
are given below. Write the appropriate 
code in the appropriate column.; 
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35. Clust.er Cpntre 
Grid Reference. 

36'. Inventory 
Dcsign~ 

.J : 

67-'74· 

75-7.,6 

'-40--

code, 

1· 

2 

3 

4 

5 

6. 

7 

8 

9 

- - -:.- - - -: -<-
L, 4 

-'. -.- _- - - - - _-
Grid Zone 

o 

IA 

IB 

'IIA 

'lIB 

IlIA 

IIIB 

·IVA 

IVB 

,:2igi.t, digit. 'Cluster-centre grid 
i'eft=;lrt->llce or.: r.C.G'.R. is to be 
,taken [rom' the ffiup sheet as per 
:,instructions under heading ref.erencing 
of Chapter II. 

:I'...ro, digit. Leav~ it blank. To be' 
filled in by;Data Processin.g Unit 
a. t th(~ time of punching. 
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T~lly Sheet F0rTI1 

Codinq Instructions 

The Tally Sheet Form should be filled up only Hhen 
the vegetation class in the 'P.I<F. is forest. 
For all other categori0!2s of vegetation class Tally 
Sheet foun is not required. Tally is to be talcen 
with Basal Area Factor- 2 (BaA.F. 2). 

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

3.. Ignore trees ha,ving less them 10 cm. D.B .. H. O.B. for 
taking tally with B~A.F. 2. 

4. Always take a sweep by standing at the plot centre 
wi th the Relaskop to count the tally of I IN' trees. 
The sweep should start from North direction in a 
circle in clock--:-wise direction till the circle is 
completed and all trees, are, sigl!ted. 

5. Measure, with calliper the'diameter ( O.B.) at breast 
he'ight ( at a point 1.37 M. above the base of the tree 
from the uphill side) of all. the I IN I trees. 

6. Take only one D.B.H.O.B~ meusuremen.t towards t1!e plot 
centre ., 

7. If you cannot'decide by observation whether a tree 
is 'IIN I or lOUT' then measure the horizontal distance of 
the tree from ti1e plot centre peg and diameter of the 
tree at rightangle 'to tne plot centre and check up from 
the table given in the end in Appendix III, as to 
whether that partiGular trOG is lIN· or 'OUT~ Detailed 
procedure of taking tally is also given inthis appendix. 

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

9. If there is any abnormality at the breast height then 
in such cases find out ano,ther point for measurement of 
.diameter either Ii ttle above or little below the actual 
breast, height point. 

10. In case a tree is forking below or at the breast height 
point each stem originating from the point of forking , 
will be co,nsid¢red clS a separate 'tree for taLly and will 
be measured separately for diameter 21so. 



11 a Codes of different, species. are 9ive,n in Appendix '.IV • 
. -

12. Cod'::'ng instructions for :-filliDg UP. the-' Tally s,heet 
Fom~ 

2. 

3. 

5. 

6. 

8. 

9-. 

1'0. 

11.-

1 terr.' Col. 'Nos ~_ Description. 

Job 1-3 Leave- -i t blank. ,To be filled in by 
D6ta Processing Unit. 

Card 
Design 

'B,epc-tt 
NumBer 

. Sub­
Report 
NumCer. 

Species 
Code 

4-5 

6-7 

8 

'9-11, lS:_,l 7, 
21-23,27-29 
33-35, :39-41 
45-47,51-53 
57-59. 

12-14,18-20 
2+ .. 26,30-32 
)6:"'38,42-44-
48-50,54-:-56 
60-62. 

Total 63-6~ 
Number of 
tr~,?s. 

Plot 65 
,N.\TIber. 

Grid 66 
Zone-. 

Cluster 67'-'74 
Centre 
Grid 
Reference. 

lnven tOry 7 s-7"6 
Desi-gn. 

-00- -do~ 

'-clo- '-do-

-'do-, -do~ 

Speci~s code :from hppendix V 
is to be filled up for the 
appropriate speqie in these 
'columns .. 

Diameter should be filled up to 
the nearest em. ,ih these :columns. 

'Total 'nwnber of I'IN I -trees 
should be filled in this '.')lu'11n., 

Plot number shOUld be given as 
given' in P.D.F. 

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

ShOl,lld' be' ,given as given in 
P.D.F~ 

Leave it blank. To be £1..l.led in 
by D~P.U. 



3.3. 

2 • 

3 ", 

4. 

Sl.No. 

i. 

2. 

3. 

5. 

6. 

7. 

8. 
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. 

Sample Tree Form 

Coding Instructio!2§_ 

Sample 1'ree Poon is to be filied' in only Hhcm the 
vegetation class in P.D.F. ~s Forest. 

Details of :the wIly trees of ~the North-West ,quadrant 
sl1o)-ll'd be fi11ed in this form._ 

Barob06 clumps should ~e ignored. 

Coding i.nstructions for filling up the ~ample Tree Form. 

Item No. 

Job 

Report, 
Number. 

SUb-RGport 
Number. 

(Species 
.!Lodl-l name 
or botanical 
name. 

Serial Number 

Speci es code .. 

Dominance 

Col. No'.-

1-3 

4-5 

',6-7 

Nil 

9-10 

1,1-13 

14 

Description 

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

-do- -do-

-do- -do-

-do- -do-

. Wri te the name of the specie.3 
in this column ( Refer 
A ppendix IV). 

\1,1 ri te the serial nUjTIber of 
the trees in' this;1, column. 

\1';' ['i te the species code of 
concerned' tree in this colUEm. 
Refer- App2ndix V for the 
spe6i~~ cod~. For species 
"fh.icb have not been given j,n 
Appendix V write 098 i.e. 
code of miscellaneouo spp. 
and write its local name in 
the ~~levant column. 

~l, 

Classify the tree in one of 
the fo l lowing dominance 
classes. 

Dominance 

1 Dominant 

2 Dominated. 



9. Dia.meter at 15-17 
breast 
height in 
ems. 
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Code 

3 

4 

5 

6 

.J.. 

Dom{nance 

suprcssed. 

Tr~e of under storey. 

Solitury 

Abno.rmiJ.~ and ,'damaged tree 

Th~ following d~scription will be 
used in d~termining 'the dominance 
cl2.ss0s:-

Domin;:,nt: This tree is onc "/hien 
form~ the uppermost-leaf canopy und 
whos~ l8~ding shoot is more or less 
free. 

Dominuted: This tree is one which 
does not form part of the uppe::.: most 
Iphi ~anopy but the leQding shoot of 
which J_!I ~t defini'tcly ovp.r-toppcd by 
the naigh5+.'tkJ.ng trees 'and its crown 
is not fully free. Its height is 
usually ubout ~4!-h of' the norninnnt 
trees. 

Supressed: This tree is onc whose 
leading shoot is de~initely' over 
topped by its neighbouring trees. 
Height of such trces is usually about 
S/8th of the dominant trees. Such 
trees usually ~uffer' from slow, growth 
due to supersession. {Note: A small 
supressed tr8e standing with its 
lender free in a ch3nce gap should not 
be clgssed as u dominant or dominated 
tree) • 

Tree of under storey: This ~~c~ ;H 
one which is u part of the under 
storey. 

Solitary: This tree is on~which 
is standing elone in a blank. 

hbnormQl & DamagEd Tree: This 
cDtegory inclUdes wolf treeS I trees 
of abnormal g~owth/shape, old trees 
and da~Qgcd t~ees. 

Mectsure with callipor the di~meter 
over bark at breast height of the 
tree tovJards the plot centre and 
record it. 



10. Total 
hei'ght'in 
metres. 

11. Clear 
Bole. 

12. Defect 
Natural 

13. Defect 
Others 

18-19 

20-21 

22 

23 

-15-

,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 
heightmcCOlsurcment by hypsometer is 
given in Appendix ·VI. 

Heasure the height along the stem 
of the tree from the base on the 
uphill 8ide to the beginning of the 
regul'ar crown wi th Hypsometer to th-e 
neorest meter. Beginning of regular 
crown in conifers is the point where 
the first complete live whorl starts. 
For broad le3ved species this point 
may be recognised as the place from 
~her'e the 1st major live branch 
takes off or from where thG: main 
stem forks~ if forking is above 
breast hcigllt, point. 

Exprnine the stem of the tree and 
classify as under on the basis of 
tho extent. of II Natural Defects" 
mid 1t.1ri tc the code in the column 
headed " De£€cts Natural". 

1. Complete stem length free 
of n§ t'\].ral defects. 

2. One ·third stem length 
baving natural defects .. 

3. Two third stem length 
having natural defects. 

4. Full stem length having­
natural defects. 

N~_t1,!~aJ Q~J::ects 

trnder this ~a·t-:.p(Jo:r:y all those 
abnonnali.ties are inr::luded which 
are very natural and normal for tl} 8 
trees e.g. knots, cAllusformation, 
twisted or spiral grain of Chir etc. 

Examine the stem and classify as 
under on the basis of the. extent of 
defects caused by .. External Agen­
cies" and write the ,code in the 
column he<3ded II Defect Others" .• 



14~ Crown width 
towards plot 
centre in 
decimetres. 

15.. Bark thick­
nes s towrJ. rds 
PoC~ at B.H. 
in mm. 

16. Radial 
increnlellt 
t01rla rds P. C • 
atB.H .. in 
mm for the 
"last 19 year.:;. 

17. Radial 
'incr"eInent­
towards P.C. 
a tB.He in rom 
for the 'last 
'20 years. 

24-26 

27-28 
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1. Complete stem fre~ of any 
defect .. 

2. One third of stem l ength 
having de£Gcts. 

3 . 1\'>]0 third 
defects. 

of stem length having 

4. Full stem length having defects. 

Dc'feet Others 

Include damage caused to the tree 
stem by pClthologicaL entomologica11 
climatic or biotic fClctors. Damage 
by these ~gcncies 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 l 

hollowness, snow and wind damage 
etc. . 

Measure the crown width in a direction 
pointi ng towards the plot c;:entre 
in decimeters and record.. . 

Blaze the tree and remove the bark 
making a neat out at the breust 
height point towards the plot centre 
where' the shorter arm of ·thG calliper 
touched the stem while taking the 
diameter measurement. Measure the 
bark thickness wi th a scale to the 
nearest mm and record in this column. 

Remove a core with the help of 
increment borer a t the breas t 
height point, from the side towards 
plot centre.,_ -

-¥ _ Count the number of 
annuiJ.l rings ,from the periphery 
towQrds the pith with tho help of 
mognifying glass and measure the 
increment in millimeters for: 

"the last 10 years 

the last 20 years. 

and record it in appropriate columns. 



18.. Bark thic.k­
ness opposite 
to P.C. at 
B.H. ip. mm. 

19. Radial 
Increment 
opposi te to· 
P.C. at B.H. 
in mrn .for 
the las tw;: : 
10 YEars;; 

20. -do-

21. 

22. 

23. 

fo·r: the 
~~a st: '2l::f'~ 
yearJ3':" 

Total number 
of trees. 

Plot. Numbe:r. 

Gri,d Zone. 

,Cluster Centre. 
Grid R'e{erence. 
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33-34 

35-36 

37-38 

39-40 

65 

6c 

Measure the bark thickness 6t 
B.H~ oppos~te to th~ plot centre 
in th,=,; same way as done above 

,{ Col. 27-28) and record. . 

Me2sure the increment opposite 
to the plot centre in the. same 
manner a S done' a}:Jove ( Col. 29..;;. 3 2 ) 
arid r2q)rd. 

To~al number of tre€s in North-West 
~adrant £~~ which this data is 
cc21ected ~hould be recorded here. 

P~ot number should be given as 
s;-i ven :"n P. D. F: . ' 

3rid 30ne should be given as 
giver: in P.D.F. 

It sr.ould be gi'ven as gi van in' 
P .. D .. ? 

25. Invent~EY p~sigr. 75-7£ 
.. ~ - .. Leave :.': blank. 'To be filled in 

b D 'C u-y ........ 



-48..:.. 

3.4. Medicinal Plant Enumeration Form 

. Coding Instruct~_~ 

1. This £o.rrn will ,be fill~d up only when the occul:'re'nce 
of medicinal plants 'in P.D. F. Col" No .. 59 has be~en 
shown a s Code No. 1 to 5 .. 

2. Separate Medicinal Plant Enumeration Ponn will be 
attached 'for different sample plots. 

3. Enurnera tion will 'be' carried out 1.n the North-~~est 
quadrant o'f 'a fixed plot of 0.1 ria. size only. The coding 
for different medicinal pl'ants will be as follows:-

81 ~ No. 

1. 

2. 

3. 

4. 

5. 

6. 

Botanical N;:;.me 

'Diosc:orea del toidea 

Podophyleuro emodi_", 

Aconitum hcte~Qphyllum 

'Geriniurn macrocephala 

~ tianC!. kurro 

Others. 

Local name 

Singli-Mingli 

Ban .Kakri, 

Atces 

Dhup 

Karu. 

Coding instructions for filling up the Medicin1'l.l Plant Enumeration 
Ponn: 

Sl.No. Item !22. 

1. Job 

2. Card Design. 

3. Report No. 

4. Sub-Report 
Number. 

5. Species Code 

6. No •. of plants_ 

Col. No. 

1 to 3 

4 to 5 

6 to 7 

B 

9,12,15, 
18, 21 
and so 
on. 

10 / 11,13, 
14,16-17, 
19-20, 
22-23 & 
so on. 

. DescriEtion 

Leave it blank. To be fill-
ed in by Data Pcocessi,flS Unit , 

-210- -do-

-do- -do-

-00- ,-do-

Write the species code of 
medicinal plant in this 
column. 

Write the number o£ medici­
nal plants in this' column. 



7. 

8. 

,9 •. 

10. 

11. 

12. 

Species 

Total No ~ 
of plants. 

Plot No. 

Grid·'Zpne. 

Cluster' Centre 
Grid 
Refe(rence. 

Inventory 
Design'. 
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Nil 

-
63.64 ' 

'65 

66 

"67-74' 

75-76 

Write the local name or-botanic31 
name of, the species below species 
code, and No. of plants~ 

.,:£6t,31, number' of medicinal plants 
in the North West quadrant ot' 
0.1 ha. plot shouid be written 
in this column. 

·Plot No~ should Se"given as 
given in P.D.F •. 

Grid zone s~6uld ~~ ~iven ~s 
91 ven i'n P .. D.F. 

C.C.G.?-. should be given 'as given 
in P .D.F .• 

Leave i't blank 'to 'be fill'ed up 
by Da ta 'Processing Uni t~ 
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CHAPTER- IV 

·4.1 The copies of different .. field forTI:ts used for c911ecting 
inventory data are attach~d herewi th. 
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CI-IAPTER-V 

VOLUME AND GRm')TH STUDY 

( FORM FACTOR & CULL FACTOR STUDY ) 

The Form ~actor & Cull Factor Study is necessary to 
work out the tOtal volume and 4tilisable volume in a survey 
area. After' felling a number of trees the 'actual volume of 
trees oE different diameter for different species is worked 
ou':t-,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 out from 
the basal area occupied by these defects and the length 
of the stem upto which these defects extend; From this 
tot3.l volume data general volume equation 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 
collected for atleast 5 to 10 trees in each diameter' class 
for !etch ,species for maki'ng ,a reliable general volume equation. 

At the time of taking up this survey when the 
di-s'cussions were held between this organisation and forest 
department of Himachal Pradesh the Himachal PradGsh forest 
de~arbment agreed to provide volume tables for the species, 
o<::curring in this area, but lClter on they expressed their' 
inability to provide these volume tables for different species. 
Ef£orts were made to collect felled tree' data for di fferent 
specl~s from the areas which were already being worked by the 
forest' departmen t 'or by' forest cantr'actors or py Himachal Pradesh 
f6~est development, corpora t'ion wi thin ·thi s survey area to 
affect economy and to C)void felling a large number of 
trees, in standirig forest. This oCJ.ta collection was done 
as per the usual procedure adopted for collecting data for. 
this' study by' this organisation. 'In all the data for' 
95 trees of different species was collected. Further data 
collection was s'topped due to pauci ty of time and to avoid: 
delay j_n publishing the report. ltJhen this felled tree data 
of 95 trees was sent to Da ta Processing Unit for preparing 
,general 'volume eqUa tions it was considered insuffici8nt as most 
of the data collected was f'or 'Fir trees only. After examining 
the diameter height curves for the sample tree data of the 
species found in this survey area and o.f same species 
£or Chenab survey tind Uttarkashi survey both done in the 
pas tit was decided ,that the General VolUme Equations 
developed for these species for Chenab, survey be used for this 
survey as the sample tree cia ta of thi s survey and 'that o£ Chenab 
survey compared' well. ' 'The local volumG equations there,after l 

were derived by using this sample tree data of this survey in 
Chenab Valley general volume equations. 

As thlS study was not ,done fully 'and whatever data was 
collected has not been used in the final report preparEltion, it 
is d'ecided not to deal wi th Methodology of this study in detail 
here. 
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CHAPTER- VI 

6.1 Introduction 

6.1.1. By inventory survey, and VO'lurne &. Growth Studies 
the total gro:..1ing stock both utilisable and defective as' 
also the annual growth rate of tHis. growi'ng sto~k is worked out. 
But before wood 'balances :i. EO. annual surplus c~n be worked out· ' 
it is .very n~cessary ·to .know ,the. 10<::~1 requirements i. e~ 'wood 
·requirements wi·thin the survey ar8a a's ,also the committed supplies ~ 
.A~ wood" 'is being put to :a large number 'of uses and its ma.jor 
consumption'is a:L.so by .i11i terate rurcJ.l peop.:\.e the; carrying 
out of this study is extrem$ly clifficult~ Tne objectives of this 
study for thi S ,survey were a~ under: ~ 

6.1.2. Objectives of the stUdy 

(i ). 

(iii) 

(iv) 

to estimate the apparent conswnptioI}.o,f wood, 
(timber, poles, fi:rewood and charcoal) bamboos 
and important M.F.Ps ... within the surv'ey area. 

to estimate tile consumption of wood an'd_ 
bainboo's for house holds -and by various Govt. 
Depai-:tinents both in rural and urban aieas 
fa 11 :Lng ,wi. thin the survey. a rea. 

to estlma te the wood consumption by Wood 
Based Ind.ustries and other small scale 
Industrit'}s including Packing Case Indusf:r:y 
for fruit .packing within the survey area~" 

to estimate the pattern of consumption af­
wood 'by indi viduul species or a group of 
species and if,' possible, by quality classes 
·also. 

6'.2 Data COllectl'on 

6 .. 2 ~ 1. To achieve the above objectives 'following data/ 
information was collected fo~, <ea-ch different objective ... 

For'objective' (i) 

(a) Total recorded prodllction from:-

'.( i.) 

eii) 

l'orests' under the c'ontrol of Forest· 
D~partroent within the survey area. 

From pri va te' and 'Panchaya t ~Fores ts 
wi thin the' survey area. 
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(iii) From forests under the control of Revenue 
Departmen t wi thin the Survey area.-

(b) Export from the survey area:-

(i) By 'rail from Railway Authorities. 

(ii) By road from Check-postci or divisional 
Forest Office. 

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

Civ) By other means, if any. 

(c) ;Import into the survey area ;-

(i) By rail from Railway Authoritias. 

(ii) By Road from Check-posts or Divisional 
F9rest Of~icc. 

(iii) By water transport from Check-posts or 
Divisional Forest O£fic~. 

(tv) By other means, if any. 

For objective (i1) 

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

(a) For house holds and agricultural ~plements/tools. 

(i) For House construction and repairs. 

(11) Furniture and fixtures. 

(iii) Agricultural implements/tools including 
cots. 

(iv) For fire-wood and charcoal for burning 
purposes. 

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

(b) Recorded supplies to Gover~ent Departments. Corporations 
and committed supplies to major industries within and 
outside the survey area. 
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Obj ect.i ve (iii)-

For :this objective the wood -consumption_,"-w~J,_l l?e~'~ t;:::9rtsidered 
only in the final usa.ges and, not. i'}s inteimediate ~products. 
The data will be collected for' all Hood Based Industries 
wi thin the survey areCi-. - . 

Object liv) 

_This, will be worked ou t ~from da ta collected ... for .a~v~~ !;hr~e 
objectives. 

6.2.2. During the actual execution of, thesE) studies the 
!ollowing data was collected:-

Sl.No. Data d~scriptlon 

1. Total,recorded 
production from 

(i) State fore~ts by 
contractors_ Deptt. 
and right-holders 
including ~free 
grants. 

(ii) From Private and 
_Punchaya t lands~-

Da ta 'co ll"ec ted 

For the years, 
1973-74 t<y 
1976-'77. 

-do-

Source, 

Concerned 
Divisional­
Forest 
O:ffice. 

-do-

(iii) From Revenue lands •. , It, is. very negligible 
and records for this 
were not avaiI"able~in­
revenue offices of 

2. Export; from the 
Survey Area ~ 

By Road and Water 
as there are no 
Railway in the­
survey. area. 

3. Import -into 'the 
survey· a rea 

the survey area. 

1973-74 to 
1976-77. 

Concerned 
Divisional 
For:est O-£-£ice 
-and vatious . 
Ch~ck-pqsts. 

Remarks 

By RQad &. W3ter as there 
are no r~ilways in the 
survey area. 

,There ore 
no imports 
into the 
survey 
area. 
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Data collected ,in each Forest Division was as follows! 

(i) Rural area: 

Forest Division No. of 
Villages. 

Kulu 7 

Seraj 3 

Kotgarh 7 

.(1i) Urban area: 

Forcst Division Name of Town 

Kulu Kulu & 
Manali. 

Seraj 

Kotgarh Rampur 

5. Supplies to various 
Governm~nt D~ptt~. 

6. Consumption by wood 
Based Industries. 

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

Name of Forest 
Division. 

Kulu 

Seraj 

Kotgarh 

l-Jo. ,of 
units 

120 

- 14 

91 

No. of 
houses sampled 

21 

8 

13 

No. of houses 
sampled. 

8 & 3 

5 

1973-74 to 
1976-77 

Source 

From houses 
itself. 

Source 

From houses 
itself. 

Concerned 
Divisional For,:,,'st 
Office •. 

Wood requirement for the 
packing'cases of fruits is 
a major demand. This requircme.nt 
~ s 'worked au t by Horti cuI tUre' 
Department for the entire State 
was obt~ined from them and the 
requirement for the survey area was 
worked out from that. 
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6' .. 3 Instruction s to Crew Leaders for collection 0 f da ta; 

6.3.1. In addition to ·the general instructions to 
the Crew Leade~s given in Chapter II of the inventory methodology, 
the following instructions which related exclusively to 
this study were gi ven: . 

• 
6.3.2. You have been provided with some Assis.tants· 

to help you in data collection for this study but at no time you 
will leave this data coltcction job entirely to any of' 'your 
assist1).nts·.. 'This data collection will reQuire the 
<3pplication' of all your intelligence, resourcefulness and 
tact alongwi.th your capacity to tackle' variou? persoliS 
right from rural illiterate to urban educated. You 
may have to face a lot of questions, problems arid suspicions 
during the course of data collG.ction. You will also be 
required to contact various , .. ings of public life including 
high Government officials, traders and co~on men. To 
avoid embarrasment while collecting data from such people 
yqu should be very clear in y~ur .mina about the details of 
this study and querries you are going to ma,ke from these 
people. As this entire study will rEquire you to deal 
with public constantly & closely you should behave and 
conduct yourself as also your other assistants in such a 
way that it enhances the image o~ this Organisation rather 
than to be rude and authoritative which will bring a 
bad name to this Organisation and ~l~o no one will supply 
correct data. 

6 .. 4 Methodology adopted for collecting different data: 

6.4.1.. The following methodology was adopted for 
collecting field -d::>. ta from different sources and to fulfil the 
various laid-down obj~ctives. 

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

(a) Tota 1. Recorded production 

Wood will include timber, poles, firewood and 
charcoal. The informa tion about the production of 
wood ond M.F.Ps. will be 'collectGd from concerned 
Divisional Forest Offices or Revenue Authorities, 
as the case may be.. It is expected that the 
recorded productiofi from forests under the control 
of FOLest Department 'and private forests will be 
availablG from theDivisional. Forest Offices ,and 
forests under th8 control of Revenue Authorities 
from the concerned Sub-Divisional Officer or 
Tehsildar. The removal of wood from these 
forests will be generally through Forest Corporations, 
Dep~ronental Agencies, Lessees, Right Holders~ 
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Concessionists and Free grants etc. _ The same proforma 
9~ used for collecting information for -removal by 
Departmental-Agencies will be used £or removal by State 
ForestCorporation rut where both are' working in the same 
division, separate sheets will be used for Departmental 
Agencies '& State Forest Corporation. These 
production details "IIIi'11 b~ available wi th 
State Forest Corporation or Tim.ber Extraction 
Divisions, ,but care must, be taken th~t any 
detail is not. entered twice in the proformae 
i.e. 'once when these are collected from these 
sourCes ~'nd once when these ore collected from 
'the t~rritoriul divisions.'- In case the 
information collected from terrltoriC31 divisional 
office are inclusive of these informa't'ioh 'and ' 
they ca~ suppl'y the break-up of removal by different 
agencies', we can verify·':t.b.~~ correctness of the 
infonna tion Collected from the Terri tori aI, Division 
wi th these' sources and know the disc'repencies. In 
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. 

(~ii) Extraction records. 

In SOme c~ses the details might h~ve to be 
collected from Range Uffices;, but here also we 
are -to take care th.:lt 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-'coll'ccting thes~ details are 1 to '10. 
In case the d~tails of ono form ore inclusive 
of another form 'a ·foot note, to thflt effect 
should be _given under roth such foms. As a policy 
matter the Governm8nt allows villagers to 
remove wood and D-3.mboos i'.l t. cQncessional rutes fOr 
their bona fide requirements like house 
constr1iction~ -building ,repairs, agricultu,ral 
,impl ements and- burning et,. Sometimes due to 
natural calami tiES like_ f-.loods, {i res, the 
Government supplies forest material i .e~ 
wood free. o f charge or at a very nominal 
rat~ dlo affected persons. Also for certain. 
community & religi.Ous functions and charitable 
insti tutions free' grants are allowed by Government. 
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All such information should .appear in the 
proforma fOr 'Ri.ght Holders and Free 
Grants. In addition to annual Administrative 
Reports, there may be spc·ciul registers/ 
records maintained in Divisional Forest Office 
for recording removals on these grounds e.g. 
reg.ister for free grants u.nd these detai'ls 
will be collected from these sources~ 
Vl'here it, is not possible to know the 
removals by quantity the removals should 
be recorded by number of trees with their 
diameters ~nd 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 u competent Forest 
Officer'and hence almost all types, of 
removals from different sources will be 
available in T~rritorial D2visional Office 
and if this be "the case,· we are again to be 
careful regarding duplication and double 
entries. If both pri'vate forests and panchayat 
forest are aVailable in one division, 
,sepurate 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 

'Tho infoma tion rGgarding this· study will be 
recorded from Rail\vay Authori,ties and trom· 
Check-posts. Preference will" be given only 
to' collect info~ation from the Chec~ Posts 
lying at the bord~r o£ the survey area or 
else there will be chances of duplication • 

. The infonna"tion regarding water transport 
i.e. river floati.ng will be available with 
the concerned 'Territorial DiVisional Office 
as it ,is he who genera lly allows the 
Cont:cccto rs. to floa t their timber in the ri ver~ 
Infonna tion regarding export by road and 
railway wil~ 81so be ava~lable with Territorial 
Divisional Office and concerned Range Office. 
In CiJ. S \3' such inform:d:ion is collected from 
more than one source cara regarding its 
duplicCltion has to be kept in mind. The 
form~ u~~d for collecting trHs informa tion 
will 'be 11, 12.13 _ Export by other meanS i.e. 
not by rail, road and watGr will be entered 
in a form like that of form No. 13 and means 
of transport will be mentioned under remarks 
colqmn a~ainst quantity transported by th3t 
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means. 'This data will be collected for four 
years i.e. i'973-74 to 1976':....77. 

(c) Import ·into the Catchment 

This infomlation will have to be" colH:~cted 
from the concerned authorities i.e. Railway 

'Au thori ties fo r .imports by. ,rail and from 
Check Posts for .,imports by ,road 'and W3. ter 
transport. It may be a bi t difficul t to 
collect information regarding rail and 
;",'a'ter 'imports, but in case oE imports 'by road, 
the information will· be available wi th ' 
Check.:"'posts si tUa ,bid on .the borde'r/periphery 
of the, survey 'area and wi 11 be collected 
from there.. However, enquiries will be made. 
from concerned Divisional Forest Officers 
'tind Range Officers and in case they have some 
information regarding :imports, it wilL also 
be r~corded. The fOrIns for collecting 
'these i.nforma tion will be 14,15. and 16. 
Care should'.be taken" to avoid duplication 
or double entries of information if-collected 
fro(Tl more than onG source,; Impo".ri by other·' 
means i.:e. not by: rai'l, road and water. will 
be entered in a forrzylike that 0 f Form No. 16, 
and. means of" transport. will be mentioned in 
remarks column,-against . quantity transported 
by that me·ans. This da.ta will be collected 
for four .:Years i. :'e:~' 1973-74 to 1976-77 • 

. For· Obe-ctive (ii) - ,Consumption of wood etc. by House-holds and 
Government Departments 2lnd committed supplies;. 

(a) By House-holds: 

The total popula'tion of :the su.rvey Clrea and 
'the number 6f residential uni ts 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 aut 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 categories to be- adopted 
wi 11 be. Kacha, tiled & pucca houses. For 
non-residential buildings like HospitClls, 
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"b"e" 'visted and data.. collected for consum~ 
t.ion of, ,wood fa!:, bu'i1ding and .£urni ture etc." 
Tq clar-lfy this point it is stated th,at ,if 
for a selected village there is a school, 
Hospital andGodown and if one of thc:m is C1 

Kachha building a.nd other two are Pucca, th€ 
study will hQ,ve to be made for one Kaccha 
bui'lding and one .i?ucca building of this 
category .i •. e. non-residential in that 
vil'lage and this practice will be in 
that village and this practice will be 
followed for all the villages e The store­
rooms and cattle sheds etc. if attached or 
'detached from a residential building will be 
considered as a part of t:.hat building and 
included~in the study. In CQse of urban 
areas all the tot.-ms will be visited and 
resi'dential units to bG surveyed in each town 
will beiconstructions only. The informatio'n 
regarding new constructions can be had 
from the Town Planning AuthoritYJ . 
Municipal Committee .or HousingBBoard etc. of 
that town. The information regarding 
completed new houses will be collected from 
these authori ties for the previous 'financial 
year i.€. 1975-76 and in case" the number of 
hou'ses to be visi ted 'in a particular town is 
not fully covered by n~w buildings construc~ 
ted in that financi21 year constructions of 
previous financial year will also be conside,r­
ed till the. reqUired n~ber of the residen­
tial houses is achieved~ In~casG an owner of 
the house or residential .building refuses 
to cooperatc 1 another hOuse shall be selected 
according to'the laid down procedure in 
both rural and urban areas. In case more 
than the required number of houses have been 
constructed in the, financial year 1975-76 
in any town the selection or .rejection will 
be made randomly i.e .. 'if there are 25 new' 
houses and 23 are to be selected if 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 u!5 also 
agricultural implements etc. for each 
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~' .'. Rec'orded supplies to Government Departments,_ 
~rporations andCommitted.supplies to major 
Industries within 2nd outside the; survey area: 

These. details wiil be. collected separately for 
oach 'ca tegor'y of consumer', Various ca te'gories of 
consumers will be available wLth Divisional 
Forcst -Officer or Industrii"s 9ffic~r of the area . 

. The Government Dep3rtroen ts which consume or 
get appreciable quc.nti ty of' wood .and bamboos -
are Railways, DGS & D, ,Defence Services, Mining; 
P & T., Forest. Depa rtment-, P .V/. D. and 
Heligious endo\llTllDents. etc. ·.These depart.ments 
generally"obtain their requ1remc:::nts directly 
'from- the Forest Department or from Private' 
Timber Traders. In case of the supplies'made 
by Forest Department, the information will 'be 
available"~ith th~ DivisionaL Forest Office~ and 
in case the .purchases have been made from 
private ... timbGr traders, the informa tion will be 
a"a.ilable with the consumi'ng' departments and 
as -far' as possible' will be col:l:-ected from their 
official records. The .forms used for collecting 
,these information will, 'b8 17 to 20. Separate 
sheet .of form No. 20 will be used for suppli.es· 
made ,tci' any other depurtment not covered SO far. 
The purpose for whi'ch wood was supplied if known 
should also ~e .reco~ded 3~ a "foot note. 

For Objective (i::Li)- Consumption of -..rood.by Wood Based Industries: 

Before ta.king up. the· collection of infonnation 
about c;:onsum~tion of wood by 'dood Based Industries you 
must. have a ,complete list showing the addresses of ' 
all such .indus tries. For. .compiling such a list you 
s,hould cont<lct the, .local so.urces su<:h as For~st 
Office. Indus tries Office· and Labour- Office. The local 
timb"er traders may.. al?o help you in giVing this. 
informa tiona The -names of,"some industries which 
consume, appreciable qua:nti.ty ·of wood and bamboos, are:-

(-i) 

(-i1') , 

(i-ii) 

(i v_) 

(y) 

(vi) 

(vii) 

Paper 'and Pulp ,Industry. 

Plywood :Industry .. 

Vcneqr Mills. 

.Fibre' Boar:d Industry. 

Hard Bo~rd Industry~ 

Saw. Mills 

Joinyry Mills. 
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(viii) Hal£-'Ir'Jrought I'ndustry. 

(ix) Match Industry. 

(x), Packing Case Inqus try. 

(xi) Furni ture & 'Carpenter' Industry. 

(xii) Sports Goods In¢ustry. 

(xiii)' WoodCarving ond other similar Cottage l 

Indus tries. 

(xi v) Basket l'1aking' Indus try. 

(xv) Katha Industry, 

(xvi) hrood" seasoning and treatment plant's. 

(xvii) Mining. 

(xviii) Brick Kilns. 

(xix) Oil Mills. 

(xx) Jaggery Mills. 

(xxi) Lirne Kilns. 

(xxii) Potteries and Utencil making. 

(xxiii) Body building of vehicles. 

(xxiv) Pencil· Making Industry. 

The information abOut the industrial consump­
tion of wood/bamboos would b~. collected from the 
individual 'unit directly. For this purpose you will 
be required to visi t all such establishments wherever 
they are' located within the survey area. Some 
industrial establishments may not be willing to 
allow you to consul t their off ieia 1 records. 
You will have to deal with them tactfully ,taking 
them into confidence 'before you are qble to 
extract reliable information £rom them. You should 
be able to convince them tha t the informa tion being 
collected is for ac§demic int~rest only and not at 
all for any other purpose. 

There might be some ins tclnces,' particularly 
'with petty consumers, when you mi'ght be given some 
nrbitrcry figures of annual consumption. Your 
effort in such cases should be to put such 
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questions to them which would dri ve them to come 
out with reliable ,figures. ( For. ex.ample in case 
o£ a small saw milling unit, ,if ci tbcr the owner 
is finding it difficult to~give you authentic 
figures ,or you 'feel that the qu'2_!lti ty being told is 
under estima ted or over -'8S timated then, your. question 
-should a.lso rEla. te to the total capaci ty' of- the 
mill~ average daily intake 015 wood, number 'Of 
persons -engaged daily, number' of days the mill 
runs in a year, . numb0T of hours the m~ll'-works 
every day ( etc .• ) After you have ,discuss'ed such 
deta'ils it- will be ,easy for you as well as the 
own~r to reach a relio. ble Br:tmial .consumption 
figure' for ,thnt unit. -The irifonnation will be 
collected in Fann No'. 21. Tho per annum figures 
can 00 worked out, from inforyl'.ation relating to 
per day or per week or per month 'andpr~j eC,ting . 
them accordingly. Fa r working au t wood requirement 
for packing c'ase indus try I which is a major wood 
consuming industry 'the, requireITen t as worked olit 
by the Horticulture Department of H.P. for the 
'entire Sta te, on this account was_ obtained ,frail 
thGm. From this total requir:ement -of the State, 
the requirement for- the suryey, area was worked au t. 

Note: Besides collecting. the figuros _of 
consumption 9£ WOOd/bamboos in t)'le profonna 
you shall' also- collect, all such supplementary 
informa tion from each uni t ':oJhich may be 
.rele.vant for this- study. All such infonna­
tien should be recorded in a separate sheet' 
of paper aqd appended to this form. A few of 
suc:;:h' sllpplemGn tary data' for example are:-

,(1) Destination to whi'ch the finished 

(ii) 

product is sent in case it is not 
-utilised, locally i.e. within abbut 5 km 
radius of the place of manufacture.-

Planned production expansion, if any. 

6'.5 Copies -0£, Fi<Hd- Forms 

Copies -of ,di fferent fi eld" forms used for collecting 
field ,da ta, fOr thi's Study are attached herewi th. 
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Form No. 11 

'QUilnt:iiy of ;Forest Produce. . .export.ed by. 'R.ailways from" the, Survey ,Area. 

Forest Di vision."to 'which 
forest produc8 belongs 

Da ta _So'.1rce i. e • NC)me- of 
Railway Station/DivisioDCll 
Forest Office. 

3' , 
Unit: M ,(r) or (s) orTons,or No. 

Sl-:; -Porest ,Produce 
Nd. 

Quantity-bOoked during- Annual~Desti= - Avera-
la~t..:...f~uE ye~r~ average. nation go 
1973-74 74';'75 75,,,76 .76-77 freight 

rate/ 

lea) Timber round 

1 (b) Timber sawn 

1 (c) 'Po'les 

2-.. Firewood" 

3. Charcoal 

4. Bamooos 

5. M.F.P. 

(a') Resin 
(b) Bidi'patta 
(c) Katha . 

- - - - -- - -, - :_ '-
Note~ 

. - - :-

. . - - -

.1.. Unit should, be clC!arly spccifi8d ei ther as 
eu .m. round· ;("Jr cu. m. sawn' or tons'., 

.2. Wagon :load should be cIari',fied by volume 
oJ:" weight as a foot note. 

unit . 

----_;, 

Name of C.L. _________ _ 

Signature of 'C.L._~~----

Place --------------
Da te __________ _ 
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Form No. 12 

Quantity of Fnrcst Produce exported by road from the Survey_Area. 

F 0 res t Division ,to which fores t produce .bclongs ___________ _ 

Data Source i.e. Name of the Check Post/ 
Divisional Forest O£fice. 

Unit- Cu. m.(r) ores) or Tons 
or No. 

51: ~orest-p~oduce- -QuantIty transported - - -Annual ~Desti= Av~ra-
No. during last four years Average nation ge· 

- --
l(a) 

1 (b) 

l(c) 

2. 

3. 

4-. 

5 .. 

(a) 
(b) 
(c) 

Note: 

-------
Timber round 

T.imber sawn 

Poles 

Firewood 

Charcoal 

Bamboos 

M.F.P. 

Resin 
Bidipatta 
Katha 

73-:-74 '14.-75 75-76 76-77 trans-
porta 
tion 
charges 
per _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ uni .!::. _ _ 

1. Unit should be clearly s~ecified either 
as eli .m. round or e~. moO sawn or tons or No. 

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

Name of C.L. _________ _ 

Signature of C.L. ____________ _ 

Place --------------------
Date -----------------------
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Quantity of Forest Produce exported by water from -the Survey Area 
t 

Forest Divisiol~ to ,wholeh "forest prC?duce 'belon_gs ___________ __;__..;__....;;... 

SoU.rce i. e'. 'Name of Check-post/ 
LJiV'isional ForiCst Office. 

Unit- Cu.m.(r) OrU;) or Tons or'No. 

81:- Forest-' -QUap,-i::I ty transportci'd duri'ng - ,;- ~nnu~i- i3~'s-tI-·-Arerage --:;-:-
No., :Produce' " ~'··"the last four, years. A~,erage ria tion. Transpor-

'73-74 74-75 :75-76 76-77 tation 

- - _,_ - - _. __ o_, __ 

l(a) Timber 
Round. 

1 (b) Timber 
Sawn 

'2. Firewood 

~,. Charcoai 

4. Bamboos 

5. M.P'. P. 

(a) Resin 
(b) Bidipatta 
(c~, Katlia. 

cha'rges/ 
__________ !:!n_!t::_ _ _" __ :.-

- -'_ - - - - - - - - - .. - - - - - - - - - - .- - - - - - ':-' - - "_ - -
Uni t ~'hould "be clearly 'speci'fif.id, ei ther as 
eu.. rn'~ round 'or eu. m. sawn ,0 r, tons or No. 

Name of C. L. 
._.--~--------~-

Signature ,of C.L. ______ _ 

Place_' __ ~ _________________ __ 

, Da'tc:i 
-----------------------~ 
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Form No. 14 

Quantity of Forest.Produce imported by Railways in the Survey Area. 

Fc'rest'Ihvision 6-' which forest produce i,s 
imported. 

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

Unit:~Cu. m.(r) or(s) or 
tons or No. 

Sl. - Forest­
No. Produce 

. ~, 

Uuantity-iffiported during- -Annual -Destina= 
last four years ,-0· -~_ve.rage tion. 

73-74 74-75 75-76 16-77 

Average 
freight 
ratoe/unit 

----------,,_------
l{a) Timber 

Round. 

ll,b) Timber 
Sawn 

l(c) Poles 

2. 

3. 

4. 

5. 
(a) 
(b) 
(c) 

Firewood 

Charcoal 

Bamboos 

M.F.P. 
Resin 
Bidipatta 
Katha. 

Note: 1-. Unit should be cl early sp8cified ei tner as 
cu. rna round 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 

Quanti ty 'of Forest ',Produce imported by Road in the Survey A.rea 

Forest Di;vision to which forest 
produce is imported. 

Data Source i.e. Name 6'£' the 'Check "Post/ 
- ~ivisional Forest Offic~. 

Unit: Cu~rn. (r) or (5) or ,Tons or No. 

Sl:- "Forest - Quantity-impOrted during~ -Annual -Dest.i= 
No. pro_duce .last- four' years Average, 'nation 

73-7,4 74-75 75-76 76-77 

Average - -
transporta­
tion charges' 
Ee_E ~n.!t~ _ 

l(a) Timber 
Round 

1 (b) Timber 
Sawn 

l(c) Poles 

'2'. Fire-Hood 

.) . Charcoal 

·.4. Bamooos 

5. M.F.P. 

(a) Resin 

:.- - -

(b) Bidipatta 
(c) Katha 

- - -.- - -: - - ~ - - .- - -:. - -- - ,,- - - - - - ._ - - - - - -
Note: 1. Unit shoUld be' clearly specified either as cu.m. round 

or cu. m. sawn or tons or No. 

2. As in Forn No •. 12 

.Name of C.L. _____________ _ 

Signa tu re of C. L • _____ ---:' ____ ~ 

Place -----------------------.-------
Date 

-----~---------
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Form No. 16 

Quantity of Forest ProducG imported by'water in the Survey Area. 

Forest Division to which forest produce is 'imported~ ___________ _ 

D6ta sou~ce· i.e. Name of ,CneGk-post/ 
,Divisional Forest Office. 

Unit: Cu. m.(r) or (s) or ton 

Sl~ 
No. 

.. , 
or No .. 

'Forest- ...... -QuaritIty Irnpo"rted-duiIng the -Annual -
Produce:! last four years. Avera.ge 

73;74 -74-75- '75~76 - -76-77-

D~stI -Average 
na tion tra ns~ 

porta­
tion 
rate 
per 

- - - - - - - - - - - - - _: - - - - - - - - -._ _ugi,! .. _ 

1 Ca)' Timber 
round 

1 (b) Timber 
5a .. ~n 

l(c) Poles 

2. Firewood 

3. Charcoal 

4. Bamboos 

5. M.F.p. 

(a) Resin 
(b) 'Bidipatta 
(c) Ka tha .. 

NOTE: 

--------------------
Unit should bg clearly sp~cified either as CQ .om. round or 
cu. m. sawn or tons or No. 

R 
E 
M 
A 
R 
K 
S 

Name of C.L."-________ ........ ____ . 

. Signature of C.L. ________ - __ --

Plac€ __ ~ _____ ~------~----__ -----

Date 
-------------------~ 
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PREINVESTMENT SURVEY OF FOREST RESOURCES 
( NORTHERN ZONE) 

-c Consumption of' wood by \"lOOG Based Industri~) 

I. GENERAL 

1. Name of the unit. 

2. Address. 

3.. Name of the 
proprietor. 

4. Govt. undertaking/ 
Private Sector/ 
Co-opcrativ~/Others. 

5. Listed.or unli~ted. 

6. Activities i.e. 
I'-1anufiJ.cturing/ 
.l:{cpairing/jOb work. 

Form No .. 21 

{ if more than one activity, indicate wood consumption 
fo~ _.each activity by pcrcentctge. 

7. 

8. 

g". 

10-. 

11. 

Average No. of shifts. workf,;d/day. 

Shift dUration. 

Average No. of· days 
worked per year. 

Overtime working, if any. 

Employment( indicate No. 

(i) Supervisory or 
managerial staff. 

-, 

{ii) Skilled workers. 

(iii)- Un-skilled workers. 

of each):-

(iv) Non-productive workers 
(Driver J .Watchman, Sweepers, 
Clerks etc.) 

(v) Contractual Labour. 
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(vi) Any~'o'ther 
(Please specify) 

12. Forest Division/Forest Range, 

13. Year of establishment. 
, , 

II. MACHINES USED 

14,_ Name of the' Machine. 

,15.' Make:' & Model. 

16. ~"1heel Dia. 

l?'. Width of the b1:ade 

18. Gauge< of· the blade 

) 
) 
) ( for Saw Hills) 
) 
) 

,19~ Horse p<?vler of, Engine! 
Electric Motor. -

20. El ec tri c,ity /Coal/Di seal 
consum.c~ Pt7r yea r'. 

, , 

'III. INTAKE AND OUT-TURN 

21 • Intake of timber log or 
sawn per day:-

(a) 

(b) 

(c) 

Capacity in m3/day~ 

Average intake in m3/day._ 

Average out-turn 'of 
ti~ber in m3/day as 
,finished product. 

22. -Source from where timber ),.8 obtained:-

'(a) From Govt. Forests 
(directly through p1!lrchase 
or indi.rectly through lessee) 

(b) From, other ;sources 
~.e. from P~i. holdings. 
(Please 9i ve percentage 

,0 f each, if bbth). -

23. Wha t are the 'important species 
sawn? Indicate by percent~gci' 
to total intake of' timber- on 
average annual. basis. (For Saw Mi-!ls ':only) • 

'1. 
_,2. 



3. 
4~ 

.-5. 

24., Method of disposal~-

-9Q-

(0) - Off cuts & purpose -for 
which utilised and sale rate .. , 

(b) Sawn dUst (purpose £or which 
utilised if known and sale ,rates). 

25. Sizes Sawn-usually & s~wing char~cs 
(for Saw t-1ills only) .. 

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

27. Usual sizes o£ the packing cases. 

28.. Avera"ge wood consumption for 
each size of packing casc. 

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

30, Na.me of the finished product(for furniture unit etc.) 

1. 
2. 
3. 

31. Destination to which finish2d 
product/manufactured articles arc 
going i. e.- wi. th.in the survoy zone 
or outside the 20n2 ( indica te 
pert;entage, if roth) .. 

1. 
2. 
3 .. 
4. 

Within the Zone' 

32. Average manufacturing cost in case 
of packing cases/furniture etc. 

33.. Problems & bottlenecks, if any. 

34. Any other informGtion. 

Outside the Zone 

Name of the Cr~w Leader 
with date & signatur€s. 

@*@*@_*@ 
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Form No. 22 

paEINVESTMENT SURVEY OF' FOREST .RESOURCES 

NORTHERN ZONE 

Domestic consumption of wood/bamboo/firewood/charcoal. 

Schedule A 

1. Name of the village/town/­
city. 

2. Name'of tehsil & Forest Range. 

3. Name 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 0 ne 5 torey) • 

6. Serial No 0- of the bUilding out. of 
the total buildings to be visited 
in the 'village. 

7. l-J'ard NO.- House No. in Municipal 
area and cities wherever available. 

8. No. of house-holds living 1n -the 
building. . 

9. Total number of 'persons living in 
the bU,ilding. 

10. Distance from the house to' the 
"nearest .for~st area which is, under 
the control of the Forcst Department. 
Actual 'if it is" less than 10 KrnS'. or 
,else inore than 10 krn. 

11. Avt=rage annual incom'e of the family. 

12. Average plinth area occupied by 
each hous~ includirig verandah 
covered by 'roof and wall around. 

13. (a) No. of living-' roams-
(b) No. of,storage rooms-
(c) No. 6£ common rooms-
(d) No. of cattle rooms-
(e) Other category viz: 

bath rooms, latrines etc. 
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111. Requi:cement of. wood'for·hclli~e·co'pstruction~ 

- - -~ -- - - -, - - - -: ~ - -, 
Item ~ode No. 

'(a) Cb) 

Size 
. (length 
width 
Cross.,. 
.Sectiorl. 

( c) 

-.~- -. . 

Doors 

Windows 

Roof 

Poles 
Ballies 
Beams 
Rafter 
Purline 
Parata 
Planking 

Flooring 

Siding 

Supports 

: Venti la tors 

Species, 
{ H.W./ 
coni fer/ 
bamboo} 

Jd} 
-,-

"..-4 . .:...... _ ..;...... _ .... _ 

Quaiity 
~unq./Savm 
10 m,' ply­
wood in m2 ' 
B~mboo': in 
No. 

(e) 
- .. ~ 

Others like 
.!:lYW2°_9: _ -.-_ _. - - :-. - .~ -, - ...00: - - - - - -

,- - ~ - -
Source' 

-'(f) 

Price per 
unit. 

(h), 

.,' . . - -- - -, - -. - _.'-
-so:Grce_., (a) from forest. sm permits as ri·g}1.t. holder (b) 
directl'yl from ,Hea.d. Load -s-eTlers \c) frorrf Depots {f Markets. 

15. 

16. 

2 .. ' .Where plyWood or fibre 'board is 'used for dears, false 
rdofing etc; indicate the quantity in sq. llioO 

Year of': completion' of construction or­
occupationc.of- the building 
whichever i~ ~~rlier~ , 

Whether any' additional room was 
constructed during the reference period 
i ~ e. previous Jfinanc~al year, i:[ yes, 
indicate the in~ormation_ as follows:-
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Code- No~ -sIze -
No ~ (1 ength 

'width 
cross 
section) 

--

-Species- -QuantIty '~~ource 
(H.W-./ Round/ 
Con~fer/ Sawn in 
bamboo) m3 ply-

wood in 
sq. m. 
Bamooo 
in Nos. 

-~. - - -: -
Price 
per 
unit. 

_ (9,)_ _ (!2)_ iE) _ _ 1f1 __ _ (g): ___ (h)_ 

i) Doors 

ii) Windows 

iii) Roof 

Poles 
Ball-ies 
Beams 
Rafter 
Purline 
Parata 
Planking 

iv) Flooring 

v) Siding 

vi) Supports 

vii) Ven tila tors 

viii) Others i.e. 
Plywood etc. 

- - . - - - - - - - - -
~ , . -17:- -Requiremen£7of wood-£"or .... outhouses; - - - -

_vizL-£attle_sbe£sL gr~s~Eh~sQ Eter~ge. __ 
Item C.de No •. Size Species Oua~tity- -Source-PrT~ 

i) 

ii) 

iii) 

iv) 

v) 

No. Length/Cross (H.wl Roun a/s awn per 
width section Conifer/ in m3/Ply~ unit 

-(~)- l_bl 
Doors 

Windows 

Roof 

Flooring 

Supporting 

_ (S)_ '(dl 

bamboo) ,wood in 
sq. m. 
Bamboo in 
nos. 
__ (f) __ 

:!:il Others _ _ _ _________ . ______ . __ _ 
Note: -Whether-the outhouses for cattle and s~orage of grains is 

attached to the main buiLding or not .. 
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" 18. Whether any ( repairs/replacement) 
to :the main building, cattle sheds, 
grass/bhusa storag~ were carried o~t 
during l<J_st three years, i£ yes, 
specify the quantity of .wood etc. 
used, for such repai-rs/replacements 
as per item 14 above. 

19. Requirement of wood for Furniture/fixture. 

Item- -Code 
No. 

Chairs 

Cots 

Tables 

Almirahs 

Household 

Wooden 
a rt-ic'les 

Built in 
wardrobes 

Others 

,No. -Species- -OUantIty-- - ~ource-­

Wood : Ply-
m3 : wood 
sawn: m2 

_ lel _(i) _ _ _ (g)_ 

.,;....-------------

-Price-per­
uni t,. 

Note: . i. 3 Under quantity indicate tirnper sawn ,in m I plywood and 
particles board in sq. m. 

2. These items shall be exclusive of those in item No. 14. 
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20. Report whethe~ any furniture ~as acquired during the reference 

period ( previous financial year) ,if- y~St give .particulars" 

- Item Code-
No. 

- - - (~) - l b l 
-1) Chairs 

"pO' Cots 

iii) Tables 

iv) Almi rahs 

-v/ Hous'ehold 

vi) Wooden 
artic,1:es e 

vii) Bu~'l t in 
wardrobes 

- No. - 'Species 

J.cl ldl 

- -QUartt"I tY - - -Source' - - -Price-per 
\tiood Ply- uni t. 
cu.m. wood 
sawn. _set

i
" )m. _, let _ ( 

viii) Others -_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~" - - - - -
Sc"iedule B 

21. Requirement of wood for agricultural purposes. 

- Itern~ ~de- - No7 -species- Qu~ntity- -SourCe 'PrIce 
No. . (m ) Round per 

or Sawn, unit 

'Bam-- ~verage 
ooos life of 
in ~the 

Nos., article~ 
1a1 _ (b) __ (_£) _ J.e1 ___ 1f1 _ .... Jg)_ ,ihl _ _ (i} __ 

i) Plough 

ii.) Yoke 

iii) Leveller 

iv) Bullock 
Cart 

v) Baskets 

~Ti) Winnower 

vii) Tool 
h'andles 

viii) Persian 
wheels 

!~l _0!h~r~ _ ----------------------------
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22. Report whether any \agricu'l tUral tools_ were. acquired during 
the reference year, if. yes , give the pSrticulars as fol-l-0ws:-

- - - - -
Item No .. 

- - _ (~) - - ( i2) 
i) Plough 

ii) Yoke. 

iii) Leveller 

iv) Bullock 
Cart. 

v) Baskets. 

vi} ltlinnower 

vii.) Tool 
handles 

viii) Persian 
wheel 

ixl _Othe.r~ 
Schedule C 

-

_ 

_ _ 
~ - _ 

-
Code Species 
No. 

.:. _ (,S) -
_ (.9) _ 

-
_ 

- - -
Quantity 

m 3 round 
or sawn _ 1e1 -',j 

Source Price Bamboo 
per' ._" .. ·'iff No·s. 
unit. 

__ (!)_ e.g) , ' ", (h) - - - - - - - ......... -

. - - - - - - - - - _, - - - - - - - - - ~- -

24. Requirement'of firewood/charcoal/others for cooking and heating 
_p~r_a.!!n_!E'Tl.!. _ _ _ _ _____________ ' ______ "_ 

Item Firewood Source Agricultural waste~ Source 
( in ~~) .,' Type Qty. (kg) 

(a). . (b) (c) _. (d) . (e) . 

i) Coo~ing 

ii) Hea ii 09-
Lii) Lighting 

Table continued •••. 

Wood waste quantity 
Cow Dung , S'ource Wood waste 

quanti ty_ 
'_ (h) 

Source 

_ (i)_ 

Ch~rcoal ._ Source. 

, (-') 
--~-_- -(.~) 

23!' Extent of agricul tural lund 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 equipnent used for ¢lifferent fuels J.. .e. Chula/Angi thi/' 
Hamc.'m etc. ' 

Schedule D 

26. Other forest produce used in the hoUseholds. 

i) 

~i) 

iii) 

lv) 

v) 

vi) 

vii) 

Item 

,Tha tch gra s s 

Fencing 

Fencing thorns. 
, 

Green manure 

Fodder by lopping 

'Fodder ;grass 

Ouantity­
~n_kg/::ie~( .... - _" - - - _" 

- - - - - - - - - - ..... -. - - - - - -
Schedule_,-E 

(i) 'Time stud:le:s;... 1. Time, taken from' Headquartez:- or field C9mP' 
to the, village. : . , 

2. Time taken to complete 'th~se sChedules .. 

(ii) General 

.1::. EduCation level ,i. e. No. of pe£sons who have passed, 
Ma tri cula ti on, 'and above. 

- •••. -~ <." ." 

2. Approach to vill'age i. e'. by rc;l.il,'" by road" or Q,q 'foot. 

3. Service 'facii{ ties- Hospital or not,. P.O. or ,oot, 
LJispensary or not .. ' 'approacI:1 is easy or not. 

4. Any othez:- illfonna tion. 

SChedule-F 

Signature of the :rnvestigating Officer. 

,Name o£ the- Investiga ting O£f~ce:r_. 

P,eriod during wQich canvassing was, done. 

D.ate of actual. enquiry. 
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CHAPTER- VII 

COST AND ACCESSIBILITY STUDY 

7.1. :In troduc tion 

After knowing the total growing stock by Inventory 
Survey' and local reaui'rEITl ents by Demand and Market Study; the 
wood balances can be'worked out for a particular survey area. 
After working out these wood balan.ces and for planning their proper 
utilisation it is very necessary to know·th'2 cost· of harvesting, 
transportation etcl to toe proposed site. of utilisation. 
To find olit this harvesting and transport cost etc; ,the Cost 
and Accessibility Study is undertaken. The methodology adopted 
for carrying out this study in this survey ~rea is given in. 
succeeding paragraphs. The objectives to be achieved. by this 
study were:-

(i) to find out the eXistiD9 cOst of various 
logging and transport operations. 

(ii) to find out the effect of terrain, crop· 
camposi'tion, area o~ 1099in9 coupe and 
intensity of :felling etc. on logging costs. 

(iii) to know' the. existing level of mechanisa tion 
of different logging and transport operations. 

'(fv) to classify the total;,groVling stock into 
different logging C1nd- transpO'rt cost classes. 

. .t'~J ' 

(v) to collect informatioti·"regardihg the existin'g 
road net work. 

General ~ns tructions 'to Crew Leaders for De ta Collection 

In addition to the gene:ral instructions to the Crew 
Leaders given in Chapter II of Inventory Methodologyl the following 
instructions .which related exclusively to this Study were given:-

You have been 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 hel"p ·you in collecting right data 
conveniently and it will also enhance the prestige 
of this organisation. At no time you should behave 
in an' authori tative' manner. You ~hould be very 
particular regarding units i.e. m round or sawn or no. 
The measurements of diameter should also be taken 
very correctly. 
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7.3. Methodology Adopted 

-'];0 .fulfi:l· the varioUs 'Obj ecti ves oE '~his study the 
following methodology was adopted:-

Objective (i) 

To. find o.ut the existing cost of i.o.gging "operations 
,coupes under wo.rk in tl)e su:::vey area will be visited 
and,data regarding cost '0£ different' 1099in9 
operatio.ns being incurre<d at. present will be 
collectedj -The data ,wil'l be coll'ec-ted adopting 
unit as m sawn' or- round i .. e. cost of different 
loggi.ng' operations pe r' m 3 ;.viII" lk· worked out. 
The importa~t logging operations in each coupe 
will pe: ' 

(i' "lopping, 
'(ii) roping 
(iii) fell'ing 
(iv) de-branching 
(v) debarking' 
(vi). cutting into ].095 

,( vii) owing at si te 
(viii) engraving of no. and propert:y-'marKs etc. 

As th,e cost for the'se o.pera tions will vary 
according to the species the data regarding 
d~~fereht species 'having different cost of logging 
will be ,recorded separately for th:alt co.upe .. 
In s:ase o£ fuel :wood the da,ta wilT be collected 
-9ccording< to stacked sizes 'o.r by weight. The Crew 
'Leader must be very clear regardinq the units both 
of Co.st and measurements; and these should be clearly 
mentioned a t' the appropriate place of :da ta ,forms. 
While collecting this data the Cr~w Leader will 
carry the' topo-sheets of' ',this ,area 'wi th him ,'and 
show the: loea,tion of the, coupe.s on the topo-sheets 
by using Codes e.g. the, coupes from which he collects 
:the information, he' can give them the code nos. 
serially and' indiqate ,the '~ode 'number o.n the fonn 
in' which ,the data for that coups is collec'ted • 
. This will help the Crew Leader in dividing different 
coupes in different a1 t.i tude classes and terrain 
classes. The data will be collected in Fo.rm No.1. 
After co.llecting the' above info.nna tion for each 
coupe the informatio.n'· regarding the transport 
both off' road and on road 'for each Coupe will be 
collected from the, coupe si te till the market 
where the produce is to be disposed o_ff finally by 
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the coupe worki,ng agency. In case of firewood 
'this 'may 'not-be·-exported to far:";off ma:rkets··and, 
therefore, its cost will be taken 'upto the local 
markets. As ",far a's possibje,. the transport cost 
should be 'wor~ed out' per m round or sawn. ' Headings 
for collecting thi s information have al so been 
indicated in Form No. l • .. 

_. 

Note: In some coupes the same operation might be 
done by different methods and the cost per 
m3 by different meth9ds may be, different.' 
In such coupes the 'cost for 'that 'operation 
6y different methods is to be indicated, 
separately. -Also in some COupes different 
operations, might have been don~ by.giving 
contract to the lQoour collectively ,;-~,;:~""'~ 

ObjectiVG. . (i_i) 

I f that~be-, the case all such opera tioris' 
should be bracke-ted together and a note 
given to that effect._ 

Tnformation- r~quirGd to fulfil this objective 
will be worked out froIl). the da ta collected in 
Foon No .. l. 

Objective (iii) 

Necessary' information, tb-; ;fulfil 'this objective wi.ll 
be worked out from the data collected in Form. No .. 1. 
Som.e more data will also, be collected in Form No. II. 

Objective (iv) 

From the infonnation collected in Form No. 1J average 
,i'o"ggi:ng and transport c,6st per m3 per unit of 
dis~nc~ will be worked ,?ut.. Ba_~ing on this ~verage 
~ogging and .transport co~t per m " total logglng 
'and transport cost per m will be calculated for 
each sampling uni t _taking Sunc1ernagar as the 
;;tentati~e_ mill site. The sampling units adopted 
for this purpose wiJ"l, pe the same as for ground 
'inventory and lying in forest' land.. On, the ba~is 
-of this total logging 'and transport cost per m 
these sampling units will be .. grouped into different 
cost classes. The cost classes adopted for this 
purpose will be:-



SI .. No. 

1. 

2 .. 

3,. 

:4 .. 
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Cost Class Logging: & TransEort Cost 2er 3 
m 

Low (A) Below Rs. 160/-

Medium (B) Rs. " 160/...;. to below Rs. 200/-

High (C) ·Rs .. 200/- to below Rs. 240/-

Very High (D) Rs. 240/- and a.bove. 
'~ 

Depending upon the number of sampling units in ,each 
cost, class' the total growing stock will be a'portioned 
into differ~nt cost c,lassesoO 

Obj ecti-fa!v) 

The Crew Leader will also collect information 
regarding existing P.W.D., Forest, National High~Ways 

I 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 logg"in'g and 
transport cost was collected ,from 16 ,( sixteen) coupes 
unde~ working in the survey area. 

7.4 Instructions for filling up various, Field Forms 

Before starting the fj,eld work for"Qata collec­
tion in a particular Forest Division, the Crew Leader should 
contact the 'Divisional Forest Officer of that Di'vi sion6 
From Divisional Forest Office he should collect a detailed 
list of various coupes under work with approach and 
approx1mate loca tion of those coupes. He snould "also 
enquire regarding the names of major markets where forest 
produce from tha t division is marketed and note down the 
names of such markets. He should also enqu'ire from the 
Div,isional Office if they have approved any schedule of 
rates for different logging ope~ations including transport 
etc. and if there are more than one such schedule 

covering different areas of the division l he should 
copy down the details 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 Fonn IA as for as the 
same are available in the Divisional Office for different 
coupes ~ He should also collect information regarding forest 
TIJads. 
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The i t,erns in differen,t field forms whi'di need 
expl'i:\ na:tion a're" explained below:-

. . ~. ~ ." 

Form No. 

1 (A) 3 

10 

.17 

1(8) 2 

4 

,io 

Explanation 

,This se:cial. should be given continuous­
ly in the' same sequence as the coupes 
:are "visited and after that very coupe 
is roughly' shown on the topa-sheet at 
the time of actual data collection. 
The sarrie serial should be put on the 
map sheet so tha t data in the, field 
forms can ,De c:oreluted VIi th the coupe' 
sl)own on the map sheet. ' 

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 formed. 

The' anticipated out~turn 'as worked out 
by :'Porest DepartmEmt i.e. Divisional 
Fores,:t Offi~er at the time of fixing 
upset price and as worked out by, the 
Con tr:actor who purchased this COupe .. 
if available, shoul'd ;be shown separa­
tely. If, only one is' available~ its 
source 9nd quantity should be 
indica t.ed. ". 

"The sale value of' the coupe can be 
'ascert:'1ined froni the Divisional Fores_t 
Office. 

Under source': of·'Iab:mr. and .,in"case of 
imported labour their home districts 
and St'ates 'should be? indicated. . 

This type of labour will norinally be 
engaged 'on contract basis for different 
operations and in case in any coupe 
they are Horking on daily' 'wages only 
then this ',ra te should be mentioned in 
this .i tern. 

'In. this i tern whether any schedule of 
rate is in force or not will be 
indicated as I,Yes' or INo' and- if IYes' 
a. copy of such schedule of rate as 
mentioned above will be attached with·· 
field form. 



I(C) 

reD) 1 (V'iii) 

II 4 

9 

10 

III 
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The cost in case of different logging 
operations should be rounded off to 
thc nearest 5 N .P .. ' and 'mentioned 
'accordingly. 

The wage rate will only be mentioned 
when this opera tion is being done on 
daily wage basis. ,If this is done on 
contract ~jsis, please mention 'On 
ContrCJ.ct Basis' against this item. 

Und~r item No. 4 ( Capital Cost in 
Rupees) along with Capital Cost in 
Rupees, the Year of ~urchase should be 
mentioned in the remarks ,column to make i ,: 
it more: meaningful. 

Under this item the average running 
and maintenance cos~ should include 
repair cost and cost of petrol and 
other lubricants. 

Under thi s item, the daily wage ra te 
of tbe pc'rsons engaged to worl<- with 
these machines should be indicated • 

. In Form No. III, if a particular road 
is both kacha and pucca it will be 
men'tioned in column No. 7 & 8 
respectively. ~e total of these two 
must tally the total length under 
:Column No.5. ' 

7-4 Copies of Field Forms 

Copies of three field farms used for collecting field 
data for ~this study are attached herewith. 

@*@*@*@ 
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A. G~neral Information 

1. Forest 'Division 

3. Coupe Code or serial: 

4. Lot' No. 

5. Working Circle 

6. (a) ,Felling ~eries 

(b') Silvicul tural system 

(c) Type of felling 

7. ,Periodic Block 

8. Compartment No. 

9. Area of the' coupe 

10. Anticipated out-turn ,in m3 (r) Or ,(5) 

(a) timber 
(b) firewood 
(c) charcoal 
Cd) others 

11. Al ti'tude ~f' the coupe 

( a) Maximum 
Cb) MinimUm 
(c) Average 

12. Average slope in' degrees 

13. Major catchment 

, 14., Sub-Catchment 

15. Agency by whom worked 
i.e. Contr-actor, Deptt. or 
Co rpo ra tion 

16. Address of the Agency 

17. Sale value 'of t~e coupe 

18. 'Any other information '. 

.':;-Fom No. I 
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B. Labour Information 

1. 'Position of labour i.e. adequate,' difficult or 
~ no labour avaifable. 

( i). 
(ii) 

(iii) 
(iv) 

Fellers 
Loggers 
Sawyers 
Others i.~. manual transport etc. 

2. Source 0"£ labour i. e. local or imported. 

(i) 
(ii) 

(iii) 
(iv) 

Fellers 
Loggers 
Sawyers 
Others i.e. manual transport etc. 

3. Facilities being provided to labour 

(a) 

(.i ) 
(i.i) 

(.iii) 
(iv) 

(b) 

(i) 
(ii) 

'(".iii) 
(iv) 

Local labour 

Fellers 
Loggers 
Sawyers 
others i.e. manual transport. e,tc. 

Imported labour 

Fellers 
Loggers 
Sawyers 
others i.e. manual transport etc. 

4. Wage rate per day~ if any. 

(i) 
(i i) 

(iii) 
( ".v) 

Fellers 
loggers 
Sawyers 
others i.e. manual labour etc. 

5. Average No. of working hours per day. 

6. Average No. of working days per month. 

7. Average ~ogging field season in a ye~r. 

8. Duration of the logging season 

9. h.vailability of transport ,facilities 
i.e. adequate, diffic~~t or not ~vailable. 

(i) O£f-road transport 
(ii) On-road transport 

10. Any other information i.e. schedule of. rates 
in force or nQt~ 
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C ~ -Logging information 

3 ) Unit cost in Rupees per m (f) or (s : 

(a) 
(b) 
(c) 
(d) 

(i) 
(ii) 

{ii:i) 
(ivr 
(v) 

(vi) 
(vii) 

(vi.ii) 
(.ix) 

{x) 
(xi) 

(xii) 
(x.iii) 

(xiv) 

Logs & Sawn t~er 
Firewood 
Charcoal 
Others . 
(~trike out whichever is not applicable). 

Species 
Lopping 
Roping 
Felling 
De-branching 
De-barking 
Cutting into logs 
Sawing at site 
Engraving of Nos. & 
property marks e.tc. 
Others 
To·tal cost 
Sizes sawn 
Conversion, percentage 
Method o£: 

{a.) Felling 
(b) Logging 
(c) Sawing 

(xv) Machines/Tools used for: 

(a) Felling 
(b} Logging 
(c) Sawing 
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D. Transport 

1. Off Road Transport: 

(i) 
(ii) 

(iii) 

(i.v) 

(v) 

(vi) 
(vi.i) 

(viii) 
(ix) 

Species' 
Total distance in Kens. 
Method of transport 
i.e. Manual # Ropeways or We't slides etc. 
Machines used, ~f any. 
their make etc. 
Destination upto which off-road 
transport is done. 3 _ 
Total cost in Rs. per m '(r) or (5) 
Cost per rn3 (r) or (5) per km. 
Wage rate 
Any other 

2. Water Transport 

(i) 
(ii) 

(iii) 
(iv) 

('1') 
(vi) 

(vii) 

(viii) 
(ix) 

Species 
Total distance in km5. 
Cost of launching 
Destination ~pto which water 
transport is done. 
Cost of collection 
Cost of water transport 
Tota13cbst o£_ water transport 
per m (r) ~r (5). 
Cost per. m (r) or (5) per kID. 
Any other 

3. On Road Transport 

(i) Species 
(ii) Destinations of Road Transport 

(a) From 
(b) To 

(iii) Total d.ista:nce in krns ~ 3 
(iv) Cost of loading per m (r) or (s) 

(v) Cost of road transport per m3 (r) or (s) 
(a) Kacha road ' 
(b) Pucca road 3 

(vi) Total cost per m per krn. 
(vii) Cost of loading per m3 (r) or (s) 
(viii) Vehicles or machines used. 
(ix) !-\verage capacity of these vehicles· (.in m3 ) 

(x) Name of the main market. 

Note: Transport by wet slides .. Iill be taken as off- road 
transport and not as wat'er transport where. timber 
is transported by floating only that.will be taken 
as water transport. 

Name & Signature 
Dates- of the Crew Leader. 
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Forest Division, ______________ __ 

, 
S,;.NO. Name of From .To Total 

road length 

, 

'1 2 3 4 5 

.[)ateo:-

Form No. III, 
oj 

District 
------~~~-------

Category TYEe Map 
6f roa,d:Kacha Pucca sheet 
i .. "e.,. NH. Refer-
SH, PWD. ence 
Forest 

.:, 

or other': 

6 J' j 7 8 9'-° , 

"1 " 

.; 

Name & Signature of 
the Crew Leader. 

Remarks 

10 
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CHhPTER-VIII. 

D]-,Th. PROCESSING 

8.1 Introduction 

The field data' "Of' .. ~inventory su'r:vey collected jn 
different field forms was processed by Honey Well-H:....400 

. J • . •• ' 

Computer of the'Instit\1te of. Petroleum Exploration, ONGC, 
Dehradun. The computer':has' th'c,,;'fol,low.ing components: ' 

L. .' .. .. _... ~ " _. ..". 

I(a). 
{b) 
{c) 
(d) 

Memory 4 K" w~'ords 
1 'Card Reader 
1 on line pr:Lnter 
4 tape drives. 

.-' .. ..;., 

8;;2: Though 13 forest types VJerc recogni.sed as per inyentocy 
field manual, ~})ut after stuqying ,the distri,bution, of sample 
plots falling in various forest types it was decided that 
separate growiqg ,stOCK ~sti.mates for each ,such forest type will 
not be of any \ise. Ther\e_£or~I, tJ:1,e following combinq_tions of these 
forest types were recognised :t:or estimating the, growing stock: 

(l) 

(ii) 

(ili) 

(iv) 

Chlr-Deodar-Blue Pine: comprising Chir~ Bl~e Pine, 
'Deodar and Deodar-Blue Pine forept types .,t 
Fir-Spruce: Comprising Spruce, F"ir I 'Pir/Spru.ce -and 
Fir-Spruce-,Blue Pine forest types. 

Coni£ers mixed with broad leaved~ compr~sing 
"'conifers w'i th broad leaved forest type. 

" 
Oak with broad leaved~ ,comprising Ban Oak, Moru,Oi?k" 
Kharsu Oak 'and 'broad leaved species forest types. 

The area under each combined forest type '\rJas 'obtained on ,the 
basis of the sarnpl~ plots falling in this type" and Il1ul tiplying 
it with the area,wei9'htage of each ~ample plot. The area 
wei90tage., of' each sample 'plot VJas worked out by' planirnetering 
the" green'-' wash area considered as ,forest land from the topa maps 
of Survey of'India and 'dividing 'it. by the total number of sample 
plots Ii?-lling in -t;.his green """ash area. _ .. - " .. 

, ~' 
~. : .. , ,. ~ . -

8.2.1 Similarly the area under each catchment was estimated. 
Estimate of area under each catchment was divided into various 
vegetati_cm, gra2:i'pg incidenceo'and fire incidence classes. 
Forest area upt~ a slope of 60 was considered exploitable and 
the forest area with slope more than 600 was considered 
un-exploitable. The exploitable area under each cQrnbined fo~st 
type was furth~r divided into area under different~age classes. 
It may, however l be pointed out that the esti.mate of the area 
under different age classes 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 only indicative~ 
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8.2 .. 2 . The ,forest land area i .,e. area covered by green wash 
as' worked out from the top_o, maps .for ,each forest division was 
as follows:-

Forest Di'vision 

(i) Kulu 

(2) Sera] 
" 

(3 )' Kotgar~ 

.-

Fore'stTand area in hectares 

'96181 

86635 

:6i'737 

8.2.3 The 'are'<:l. 'under periodic blocks where PBs, were prescribea 
was "worked out ,for 'PB-I; and PB-others, from' -:the }"Jc)rkii1g Plans 
of, these divisions ar:td 'the same "is as £oll-ows ;..:' 

Forest Division 

(1) ,Kulu 

(2) Seraj' 

(3) 'Kotgarh 

Total :; 

8.3 Data co11ectfon 

PB-I' area 

9682 

9313 

.:2048 

21043 

PB other area 

'24272 

22367 

917L 

55810 

Toe field data for ..... inventory survey _was collected in 
Plot 'De-scription Form," Tally' St{eet Form,' Sample· Tree Form and 
1-1edic=;inal Pl~mt Enumeration -Form. The coding instructions 'and 
thEf 'procedure for. filting',up these :'f.ield forms 'has, be-en dealt 
wi th "-in detail 'in qjapter';"'III of this '-v:olume .. , . 

8.4, Preparation of Input'· to computer 

8.4 .. 1' .,Documen'tation 

The 'field forms, need 'e2sy access. when 4:i:iled, therefore" 
a proper' record 'of each 'form received from" the zone is kept 
'in a register wi+'11 relevant details 'in 'Data Processing Unit of 
the 'Head 'Of£ice'~ D€::hradun, who process :this data. . 

,The number 6f field forrns under ,each card ,design- on 
which ,the resul ts ,are b~sed are give,n l?elow: 

PB(I) PB(ottler)' 'Inventory 

Kulu' ,381 369 546 
Se~aj 215 379 774 
Kotgarh 338 319 601 
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8.4~2 M~nual Checking 

"r. ~ll the fi'eld forms were, checked manually to' detect 
obvious' mistakes. ornmissions j' duplications and t.o_ see inter­
relati'on within and between- rDWS and columns.. Some of. these 
checks are listed .be.J-pw: "-

(ij' , 'Field check: 

11i) Fibld width : 
check 

(iv) 'Logical check: 
{Horizontal 
and vertical 
check). 

.. ' . . . ~.": ~ 

Necessary columns are'~ properly 
filled up for thG characters for 
which these are .meunt-t and not teft 
blank.' . 

;;11 the columns-,meant. for a 
\particulai field are fille~ up 
·_includin.9' left hand zeros. 

Whether values filled in are 
within the specified limits .. 

Whether iriter-relation between_ 
two fields in a 'row and columns 
·are il1 order. Some of these may 
be land class ·VS legal status, 
land ,class VS vegetation, overbark 
.diameters vs underbark diameter etc. 

8 .. 4.3 Tr-ans£er of datn on cards. 

After correcting th~ mistakes ,in the field forms, the 
data "in the '£orms is' transferred -on Punch Cards with the help 
of punching machine. The punched cards Clre verified w·it.h,the 
help of, a veri£ier to detect punching ~istakes. The corrected 
decks 'of" cards are 'then sorted in a sorter and. arranged in 
proper sequence and-matched using card correlator before under­
taking processing. 

'The number of cards punq.hed for processing are. giv£?n 
below: 

PB(I) PB (otner) Inventory -
COOl 160 160 318 

J(ulu CD02 272. 288 353 
CD04 443 462 612 

1<:D01 92 165 454 
Seraj CD02 178 28B 501· 

,CD04 296 468 787 

COOl 142 '198 303 
~tgarh CD02 138 208 331 

CD04 328 419 ,69.!J. 
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8.5 System Design 

The main steps. involved in the da.ta processing of the 
inventory data ·are described below:-

(a) 

(b) 

(c) 

. Cd) 
~. 

(e) 

(f) 

(g) 

(h) 

(i) 

Felled. tre,e volume, 

Scatter diagram for detection of abnormal 
felled frees and, form of functional relationship. 

Test.ing different models for selection of 
gene ral volume equations • 

:Calculation of Sample Tree Vqlume. 
4 

Scatter diagram for detection o£ abnormal sample 
trees. 

Cal.cul.ation of vo~ume of enumerated trees. 

Calculation of plot volumes by species and 
diameter. 

Estimation of stems and volWTIe per hectare .. 

Estimation of error £or the growing stock. 

8.6 General Volume· Equations 

The Forest Department of Himachal Pradesh was to provide 
volume tables for the speci9s 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 fo~ the sample tree data 
of these species of Chenab Survey" Uttar Kashi survey,. both done 
in'the past and of this survey, it was decided that the general 
volwne equations .developed for Chenab Surve be used for this 

-i§urvey as t e. samp e tree ata of these two surveys compared 
well. 

The ·following,equations were adopted: 
/' 

(i) .~~ (' .. ~L." ') 
~ 0.019541 + 0.297110 D2H 

{ii)/Blue pine ( 1>. ~t.VACt., ~~. 
/v ::: 0.070572 + 0.296062 D2H Tor D

2
HL10 

an~v = O.7246B4 + 0.239729 D2H for D2H~/10 
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( i i_i) Deodar (t - IJ-l~" ) 

t/ v = 0.0911531 + 0.,294023 D2H for D2H LIO 

and~V = 0.354658 + 0.253916 for D2H~/10 
(i v) /Fir(Spru'ce (Ab'~ ~1 NJ~ I ~,rnrl";tt.&l~ 

\.i/~r = 0: 070762 + 0.302174 62H for D2H Llo · 

and~ = 0.859831 + 0.250497 D2H for D2H~jl0 
'(v) Miscellaneous 

~st) 

~ = 0.050260 + 0.296846 D2H 

'Where: 

D'= Breast height ovcrbark diameter 
in metres. 

H = Height in metres. 

8.7 Sample Tree Vol¥me 

Volume of each sample tree was estimnted from the general 
volume equations and the diameter and height of the sample tree. 
The output is summarised in Sample Tree Data file. This file 
contains breast height diameter, total height, clear bole length

J 

assessment of external defects. straj,ghtness, 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 spE~cies in thLS survey were 
as undcr:-

Species 

Chir 

Kail 

Deodar 

Spruce 

Fir 

Taxus baccata 

Que reus inc ana 

Quercus Clilatata 

Quercus semecarpifoli~ 

Betula uti lis 

No.o:f sa!!!I21e trees' 

174 

583 

498 

727 

759 

121 

189 

64 

422 

15 



~lnus nitida 

Pop1u.s ~i.liata 

,juglans regia 

hcer species 

~li5-

Aesculus indica 

Prunus-' pad-u's 

Rhododendron arboreum 

Pl.er'is ovalifolia 

eel tis' a_ustra'lis 

Ulnus, wallich{aria 

Rhus' 

Morus 

Corylus 

Sy~~gium cuminii, 

Cypress species 

Other ml.scellaneous sl?ecies 

16 

3 

46 

123 

166 

"~21 

51 

'22 
'14 

2 

2 

3 

IS 
'1 

\2 

206, 

8.7.1 'After un examination of, this data and the need of the 
Himachal, Pradesh Forest Department, 'i't was decided that the ~ 
local volume equations be prepared,>for:, the Iollowing species 
o'nlY: ,," ", """" '. , 

(i) 

(ii) 

(i'if) 

(iv) 

(v) 

(vi) 

(vii) 

(viii) 

(ix)' 

(x), 

Chir 

Kail, 

Deodar 

Fi'f!Spruce 

Taxus baccata 

Quercus ,species 

Juglans regia 

Acer species 

Aesculus "indica, 

Rest, of, s~ecies 

8.8 Scatter diagram: 

The estimated,volumeof each sample tree was plotted 
against the' breast height diameter of the tree in order to 
locate abnormal, trees in 'the data and also to suggest the form, 
of the equation. lJJnarmal,trees were :not included in the 
derivation of 'volume' equaticn. 
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8.8.1 The following types of re,gression 'functions w8re tried 
fOr each s~ec~e~ :_ 

( a ) V = a + . bD 2 ' 

(b) V = a + bD + co2 
, 

(c) fl" = a + bD 

(d) V/D2 = a + b/D2 

(e) V/D2 
= a + o/D·+ I 2 c D 

(f) LDge V = a + log 
e 

D 

{gr v = a + ,b _/0 + cn2 ' 

{h) _Iv = a + bn + eft 
(i) V/D~= a +" b/D

2 
+ c/D + , dD 

·Where: 

3' V - Und'erbark Volurn,e (rn ) 

D = Breast 'height oVE:rbark diameter in metres 

a == regression Constant 
• 
b,cld = regressiory' coefficients. 

In these equationsl volume or its transfor:med fonn is 
t:aken as dependent variable and diarnet8r or its fUnction as 
independent variable. '. 

8.8.2 An equation is selected, out, of the'" equations" tried, 
taking into con,sideration:, . 

(1) the standard. error of estimate 

(ii) the multiple determination coefficient -a~·.d 

(iii) the applicability of the equation in the -entire ... ~. range of the data. 

S.8.3 Based 'on t.he above cri teiion, the followip.g ~ocal volume 
equations were selected for 'vClrious 'species: _ . 

(i) '---Chir (159) 
, '_"'_', .~ 

'~g , e 

( i i) ~ai 1 ( 541 ) 

.~ ': 0.-251311 

p~.~ 

(iii) ,.Deodar (~23) ~ .. ~ 

/v = 0'.167174 - 1.735312 D'+ 12.03'9017 D2 
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. /', ' r ~1J ,rb ~ k '_ _J~.-. ) 
Civ)' FJ.r/Spruce (1514) t\ r(./~'" ._. 
~ 0.'293884 - 3.441808' ~ + 15.922114 D2 

(v) Taxus baccata (102) ;9S'"(,/ 

.~ = 0.487126'+ 3.698924 D - 1.856459_/D 

(vi) ~Quercus species (575)' '£f31v 
~_/V = 0.682380 + 5.049937 D -2.770924_/O 

(vii) /Juglaris regia (42) ~O\t.:,'-\_i 

~_/v = -0.207299 + 3.254007 D. 

(Viii)/, c1-.cer species ~ I)) . ~ ""3~ 
/v = 0.269129 - O.885866_!n + 8lf38416 D2 

(ix) 4-;.escul us indica (134) "·4.f'€ t 
/ _/v = O. 220191 . + 3. 92 3711 D - 1. 11 7475_/1'5 

(x) ~~st of species (340) \ 9 ~ b { ... 

/v = 0:193297 --2.267002 D + 10.6;9492 D2 

8.9 Enumerated Tree Volume 

Volume of 'each enumerated tree of a species in a 
plot was estimated by use of' the selected local. volume 
equation for; a 'particular speqies and the breast height 
ove:cbark di'ameter 0 f the tree. Thes e VQ 1 urnes Vlere s to red 
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 
vol~e file by adding the 
for the· plot volume file .. 
of sarnplin_g' error fo'r the 

8.,11 Stand tables 

is created from the tallied tree 
volumes of the trees required 
This .file helps in the estimation 

growing stock. 

(Stems/ha. at a sample point); The trees enumerated 
at each point are classified by species and diameter and 
basal area, of each plot calculated and stored. 

8.11.1 hn estimate of the numbe~ of stems per hectare by species 
and diameter class are obtained at each\sample p~int from the 
tallied ... ,trees as under: , 

·Stems/ha. = BAF x 
m 
~ 
i=l 

l/Bi 
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Wher€~ 

B. = the ,basal .. area o£ the i th ta_l1ied tree 
,~ in a diameter class of a species. 

m = ,The tote,l -No. of t.rees 'tallledin that class ~ 

BA~ - The basal '~rea factor of the' relaskop. 

The estimate 'of stems per hectare at each sample point are 
utilised ,to obtain the' estimate qver: all, the sample points. The 
£ollowing stand tables were' prepared: 

B.12 

(i) 

(i1) 

(ii.i), 

(iv) 

Stems per hectare by species and diameter class 
and total stems ,in- PB-I and PB, (other) area cif 
'each ,division. 

stems ipe'i'hectare and, total stems by speCies 
and diame,t.er class from 'inventory data 'in each 
feres t: di vision. ' ' 

stems· per hectare and total stems by spe~ies -
and diamet,e-r:'-'class, upi:.o 60° slope 'in each group 
of forest type from inventory data. 

St.ems per h~ctare:and,total st~in.s<by species and 
diarriete-t;: c.lass above 60° slope for all 'forest 
-typ;=s. 

Volume' per hectare at .'3' sample point 

An estimate, of 'the 'volume per hectare by ,species ~nd 
diameter,_ cl.ass at, each sampl~ point .is obtained from the 
tallied tree,s ·of: ;'the particular' class as under I 

8.13 

.. 
Volume/ha'. = BriP Vi -, 

Bi, 

Where: 

Vi:: The' 'volume of the ii th, tallied tree in a particular 
diamet'er claSS of a .species calculated from the; 
.loc'al volUITle equation. ' 

Bi and m have the, 'same 'meaning as above; .. ' 

stock ,Tables 

An. estimate ,of ,the 'volume per hectare over all the sample 
pOints under a 'pilH:'~icular category is obtained> by simple averaging 
the volume/ha. calculated at each sample pOint. VOlume/ha. and 
to~~l volume ·tables were .pre~arE~d for the fol'lowing::" 
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(i) 

(ii) 

(iii) 

(iv) 
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Volume per hectare and total vqlume by species 
'~and rdian:'eter c.lass in' PB-I and PB (other) areas 
of each division. 

. ;"' Volume: per hectare' and to.tal volume by, species 
and diameter class' from 'inventory data for ,e~ch 
forest di~ision. 

Volume per hectare and totgl v()l~e, by species' 
and diameter class upto 60 slope 'in each 
,forest type from inventory data. 

Volume per hectare' 'and total '\'olume by species 
and diameter class~ far all forest types. 

Total stems and totai volume 

The estimate of stems/ha. and volume/ha. when multiplied 
by the ar~a gives an estimate of thE; total stems and,- :total 
volume. ' 

8.15 Annu a 1 inc rernen t 
, ... ',;.~.,~ 

. Radial increment ~t brea~t 'height, during the, last 10 
years and previous 10 years was takE;!'n'~f'o'r 'each sample tree with 
the help of an increment borer for Chir, Kail, Deodar, Fir 
and Spruc0E3. From this data, basal area increment percentage 
fOr last 10 years and previous~10, years was estima:ted~£or each 
diameter class by the following formula: 

'. 1 (D
1
2 - D2) x ,100 

LastclO_years basal area: 10 ( 2) 
inc rement %. -";:;;"D-:l2~"";;;;'+ 

Pr~vious' 10 ye'ars ,basal 
area increnent %. 

Where:, 

1 

) x 100 
X 

Dl ,= Diameter under bark at breast height. 

D' 2 x last 10 years radial increment 

2 x last 20 years radial - i--n'crement .. 
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PHOTO":INTERPRETATION 

No photo-interpretat:iori was done~ Al'l the areas shown 
as forest on: 'the topo. 'map ?'h"eets i. e. areas having green wash 
'in the present Case, were- considered as forest land. 'Thi's' 
area of green wash was planimeteied and on the basis'of this 
pianimetered are_a 'the weighta'ge of each ,sample plot ,was 
worked out. ,The a'rea under, different vegetation classes.;,; forest 
types and 9ther sub-strata was wOrked out from- the numbe-r, of 
sample plots falling i-n each sub-stratum and ,mUltiplYing ~~ by 
the w€!igh-tage of' a sample plot. l~lso photo-interpretoti'on was 
riot' consid.ered necessary as' the fresh photography of the, area 
was ,not avail~ble. ' , 
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APPENDIX- I 

CLUSTER CENTRE GRID REFERENCE ( C.C.G:~.) OF SURVEYED CLUSTERS 

::( ':KUlu 'Forest-.'Division) 

1. 
2. 
3. 
4. 
50. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
,18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
274 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 

Cluster - - Map Sheet - -
, No. , No. 
- - -2- - ~ - - - 3' -, - -- - - - - '- - - - - - - -

00.4 
005 
006 
'009 
010 
011 
013 
014 
019A 
027 
028 
034 
044 
045 
047 
048 
050 
051 
052' 
061 
062 
064 
065 
067 
070 
071 
077 
078 
080 
081 
082 
084 
085 
086 
090 
091 
092 
095 
096 
097 

!;i2D/16 
" 
11 

" 
" 
II 

52H/4 
II 

53A/13 
52H/4 

II 

53E/l 
52H/4 

" 
" 
II 

53E/l .. .. 
52H/4 .. .. 

" 
53~/1 .. 

" 
52H/3 
52H/4 .. 

II 

.1 

II 

" 
II 

II 

I. 

" 
52H/3 

"' .. 

- c.c.G.n.- - - - - - ~emarks.- -
No. - - _ 4 :- - - ._ - - - - - '5 -

- - - - - - - - - - - - -_ - - -
35870904 
35870901 
35870898 
35890904-
3589090L 
'35890898 
3'591091,3 ' 
35910910 
35910992 
35930910 
35930907 
35930889 
35950910 
35950907 
35950901 
35950898 
35950892 
35950889 
35950886 
35970913 
35970910 
35970904-
35970901 
35970895 
35970886 
35970883 
35990925 
35990922 
35990916 
35990913 
35990910 
35990904 
35990901 
35990898 
35990886 
35990883 
35990880 
36010937 
36010934 
36010931 
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-1- - - - - - _. - - - _', -, .,- - - - - -- ._ - _. - _I _______ - --2 - __ 1,-_ ~ _ &~ 4 5 _':'- - - -- ~, - .. ------- --------
"~: 

41. 098 52H/3 -36010928 
42 ~ 100 52H/4 36010922 
43~. -102 II 36010916 
44. 103 .. 36010913 
45 .. 104 .11 36010910 
46. 106 II 36010904 
47. 107 .. 36010901 
48. 108 .. 36010898 
49. 114 53E/l 3601~880 
50. 115 .. 36010877 
51. 117 52H/3 36030937 
52. 118 " 36030931 
53 .. 119 II 36030931 
54. 120 .. 36030928 
55. 121 .. 36030925 
56. 122 52H/4 36030922 
57. 123 .. 36030919 
58. 124- .. 36030916 
59-. 126 II 36030910 
60. 135 53E/l 3-6030883 
61. 136 II 36030880 
62. 139 52H/3 36050934 
63. 140 .. 36050931 
6'4. 142 .. 36050925 
65. 143 52H/4 36050922 
6~. -144 II 36050919 
67. 145 j,. 36050916 
68. 157 53E/l 36050880 
69. 159 52H/3 3607093 11 
70. 160: II 36070931 
71. 167 .. 36070928 
72. 164 52H/4 36Q70919 
73. 167 II 36070910 
74'. 168 .. 36070907 
75-. 169 .. 36070904-
76. 170 II 36070901· 
77. 172 53Ejl 36070895 
78. 179 52H/3 36090934 
79. leO .. 36090931 
80. 181 .. 36090928 
81. 182 II 36090925 
82. 183 521-1/4 36090922 
83. 184 .. 36090919 
84. 185 II 36090916 
85. 186 II 36090913 
86. 188 " 36090907 
87. 189'; ,. ".36090904 
'88. 190' .,- 36090901 
89. 191 " 36090898 
90. 202 52H/3 36110925· 
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I -:- - - -.2- ,- - - -_- 3'- - ~ - -.- .... - .~- - - - - - .~ - :5:::: ~ - -~. .._ __ 1. __ :... 
" - - - _ .. - - - - -- -:' - - - --l 

91. 203 52H/4 36110922 
92. 204 " 36110919 
93. 205 .. 36110916 
94. 206 .. 36110913 
95. 207 I. 36110910 
96. ~O8 II 36110907 
97. 209 " 36110904 
98. 210 " 36110901 
99. '211 I. 36110898 
100. 214 53E/l 36110889-
101. 216 " 36110883 
102. 217 ." 36110880 
103 221 52H/7 36130925 
104. 223 52H/4 36130919 
105. 225 II 36130913 
106 .. 227 II 36130907 
107. 228 " 36130904 
108. 229 " 36130901 
109. 232 53E/1 36130892 
110. 233 " 36130889 
111. 234 If' 36130886 
112. 235 II 36130883 
113. 236 II 36130880 
114. 237 " 36130877 
115. 241 52H/7 36150925 
116. 243 53H/S' 36150919 
117. 247 " 36150907 
118. 248 " 3615090q. 
119. 251 53E/1 36150895 
120. 252 " 36150892 
121. 253 " 36150889 
122. 254 II 36150886 
123. 257 ,,~ 

36150877 
124. 263 52H/8 36170919 
125. 267 II 36170907 
126. 268 II 36170904 
127. 269 II 36170901 
128. 270 II 36170898 
129. 271 53E/5 36170895 
130 .. 272 " 36170892 
131 .. 273 II 36170889 
.132. 274 II 36170886 
1'33. 275. t< 36170883 
134. 276 II 36170880 
135~ 277 11 36170B77 
136. 299 52H/8 36190898 
137. 290 53E/5 36190895 
138. 291 '.1° " 36190892 
139. 292 " 36190889 
140 293 " 36190886 
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141.'i 294 >53E/S 36190883 
142'. 295 II 36190880 
143 .. 296 II 36190877 . 
144. 303 52H/8 36210910 
145. 306 II 36210901 
146. 307 " 36210898 
147. 308 53E/S 36210895 
148. 309 " 36210892 
149. 310 " 36210889 
150~ 311 " 36210886 
151. 312 " 36210883 
152. 313 " 36210880 
153. 314 .. 36210877 
15'1-. 319 52H/8 36230910 
155. 321 .. ~. 36230904 
156. 223 " ,. 36230898 
157. 324 53E!S 36230895 
158. 325 II 36230892 
159 .. 327 ~II 36230886 
160. 328 I. 36230883 
161. 329 II 36230880 
162. 333 I, " 36250910 
163. 335 II 36250904 
164. 337 I' 36250898 
165. 338 53E/5 36250895 
166'. 339 If 36250892 
167. 340 " 36250889 
168. 341 II 36250886 
169. 342 .. 36250883 
170. 348 '52H/e 36270904 
171. 349 .. 36270901 
172. 350 " 36270898 
1:73. 351 ,II 36270895 
174. 352 -It 36270892 ,;. 

175. 353 11 36270889 
176. 354 II 36270886 
177. 355 II 36270883 
178. ,,363 53E/5 36290898 
179. ,367 " 36290886 
180. 374 52H/8 36310901 
181. 375 53E/5 36310898 
182. 376 II 36310895 
183. 386 52H/8 36330901 
184. 398 52H/8 . . 36350901 
185. 399 53E/5 36350898 
186. 400 " 36350895 
187. 408 52H/8 36370904 
188. 410 53E/5 36370898 
189. 421 53E/9 36390898 
190. 432 53E/9 36410898 
191. 443 53E/9 36430898 

, 
@*@*@*@ 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
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. 
44 .. 
45. 
46. 
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List of completed field forms of sera
5 

Forest Dlvisinn 
( Inventory Fie~d Fonns .. : 

_ ~o~_ 

006 
010 
011 
013 
014 
015 
017 
018 
021 
023 
024 
()28 
030 
032 
033 
034 
037 
039 
040 
041 
042 
043 
044 
045 
047 
048 
049 
050 
051 
052 
053 
054 
055 
056 
051 
058 
059 
060 
061 
062 
063 
068 
069 
070 
071 
076 

53E/l 
53 E/5 
53E/1 
53E:/2 

II 

53E/5 
" 

53E/6 
53E/S 

II 

53E/6 
53E/5 

" 
53E/6 

II 

I. 

53E/5 .. 
II 

10 

53E/6 .. 
I. 

" 
n 

II 

" 
I. 

" 
II· 

" 
53£/5 .. 

•• 

'" " 
" 

53E/6 
" 
" 
II 

II 

" 

53E/5 

_ _N2· ___ _ 

36150873 
36170875 
36170873 
36170869 
36170867 
36190875 
36190871 
36190869 
3621Q875 
36210871 
36210869 
36230875 
36230B?1 
36230B67 
36230B65-
36230863 
36250879 
36250875 
36250873 
36250871 
36250869 
36250867 
36250865 
36250863 
36250859 
36250857 
36250855 
36250853 
36250851 
36250849 
36250847 
36270881 
36270879 
36270877 
36270875 
36270873 
36270871 
36270869 
36270867 
35270865 
36270863 
36270953 
:>6270951 
36270849 
36270847 
36290881 
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sf: - - -Cluster-Centre ;-, '_ M3P Shect:-,.- - C~C.G .. R.- - - -Remarks-
No. No.. _ No..!... __ 
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47. 
48. 
49. 
50. 
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. 
76. 
77. 
78.' 
79. 
80. 
81. 
82 .. 
83. 
84. 
85 .. 
86. 
87. 
88. 
89. 
90 .. 
91. 
92. 
93. 
94. 
95. 

- - - - - - - - _. - - - - - - - - - .. - - .._. - - - - - - - - .... -
077 
018 
01;)1 
082 
083 
-084 
085 
088 
089 
090 
091 
092 
093 
095 
096 
101 
102 
103 
105 
106 
107 
108 
109 
110 
113 
114 
115 
116 
117 
118 
119 
121 
126 
128 
129 
130 
131 
132 
133 
134 
,135 
136 
137 
139 
140 
141 
142 
143 
144 

53E/5 
I' .. 

53E/6 
" 
II 

" 
" 
" 
" 
" 
" .. 
" 

53E/7 
53E/5 ' 

II 

" 
" .. 

53E/6 

" 
II 

" 
53E/7 
53E/5 

" 
" 
II 

II 

53E/f; 
" 
" 
II 

II 

" 
II 

II 

" 
" 

36290879 
36290877 
36290871 
36290869 
36290867 
36290865 
36290863 
36290857 
36290855 
36290853 
36290851 
36290849 
36290847 
36290843 
36290841 
36310681 
36310879 
36310877 
36310873 
36310871 
36310869 
36310867 
36310865 
36310863 
36310857 
36310855 
36310853 
36310851, 
36310849 
36310847 
36310845 
36310841 
36330883 
36330879 
36330877 
36330875 
36330873 
36330871 
36330869 
36330867 
36330865 
36330863 
36330861 
36330857 
36330855 
36330853 
36330851 
36330849 
36330847 



1"---2:-----'3 

!l6. 
97. 
98. 
99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126., 
127. 
128 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 

- - --
145 
146 
147 
148 
149 
150 
156 
157 
158 
159 
160 
161 
162 
163 
164 
166 
167 
168 
169 
170 
171 
178. 
179 
185 
186 
188 
189 
190 
191 
192 
193 
195 
196 
197 
198 
199 
200 
201 
202 
205 
206 
208 
209 
210 
211 
218 
219 
220 
221 
222 

53E/6 
" 

53E/7 
,II 

" 
" 

53E/5 
" 
II 

" 
53E/6 

" 
" 
" 
II 

" 
" 
" 
" 
" .. 

53E/7 
" 

53E/5 
" 
II 

" 
53E/6 

" 
" 
" 
" 
" 
II 

" 
" 
" 
" 

53E/7 
" 

" 
" 
II 

53E/S 
" 
II 

53E/6 
" 
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36330845 
36330843 
36·~30841 
363308)9 
36330837 
3~330835 
36350877 
36350875 
36350873 
36350871 
36350869 
3.6350867 
36350865 
36350863 
36350861 
36350857 
36350855 
36350853 
36350851 
36350849 
3635084-7 
36350833 
36350831 
36370879 
36370877 
36370873 
36370871 
36370869 
36370867 
36370865 
36370863 
36370859 
36370857 
36370855 
36370853 
36370851 
363 70849 
36370847 
36370845 
36370839 
36370837 
36370833 
36370831 
36370829 
36370827 
36390877 
36390875 
3 6 390873 
36390871 
36390869 



146. 
147. 
148"~ 
149. 
150. 
151. 
152. 
153 .. 
154. 
155. 
156. 
157 .. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
166 .. 
167 .. 
168. 
169. 
170. 
171 .. 
172. 
173. 
174. 
1·75. 
176. 
177. 
178. 
179. 
180. 
181. 
182. 
183. 
184. 
185. 
186. 
187. 
188. 
189. 
190. 
191 .. 
192 .. 
193. 
194. 
195. 

- '2 - ,- - - - 3' - - -
----i-------

223 
224 
226 
227 
228 
229-
230 
231 
232 
233 
234 
235 
237 
240 
248 
249 
250 
251, 
256 
257 
258 
259 
260 
261 
262 
263 
264 
266 
267 
268 
269 
270 
271 
272 
279 
280 
284 
285 
286 
287 
288 
290 
291 
292 
293 
294 
295 
296 
297 
298 

53E/6 
" .. 
I. , 

II 

II .. 
II 

II 

II 

" 
53E/7 .. 

II 

53E/9 
II 

II 

II 

53E/6 
" -
II 

I, .. 
II 

II 

" I. 
53E/7 

II 

II 

II 

" 
It 

53E/9 .. 
53E/10 

II .. 
II 

It 

-',. 
II 

-II .. 
53E/6 

" 
53£/.7 

II 

II 
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36390867 
36390865 
36390861 
363908'59 
36390857 
36390855 
36390853 
36390851 
36390849 
36390847 
36390845 
36390843 
36390839 
36390833 
36410879 
36410877 
36410875 
36410873 
36410863 
36410861 
36410859 
36tl10857 
36410855 
36410853 
36410851 
36410849 
36410847 
36410843 
36410841 
36410839 
36410837 
36410835 
36410833 
36410831 
36430877 
36430875 
36430867 
36430865 
36430863 
36430861 
36430859 
36430855 
36430853 
360130851 
36430849 
36430847 
36430845 
36430843 
36430841 
3643083-9 
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196. 299 53E/7 36430837 
197. 300 " 36430835 
198. 301 If: 36430833 
199. 302 " 36430831 
200. 303 II 36430829 .... -

201. 308 53E/9 36450877 
202. 309 II, 36450875 
203. 315 53E/io 36450865 
204. 316 " 36450863 
205. 318 ... 36450659 
206. 319 " 36450857 
207. 320 " 36450855 
2D8. 321 .. 36450853 
209. 322 ,( " 36450851 
210. 323 " 36450849 
211. 324 .. 36450847 
212. 326 -':53E/11 36450843 
213. 328 II' 36450839 
214. 329 " 36450837 
215. 330 " 36450835 
216. 331 " 36'150833 
217. 337 5~E/9 36470877 
218. 338 II 36·170875 
219. 342 5~E/IO 36470867 
220. 346 " 36470859 
221. 347 ' II 36470857 ;;: 

222. 348 II 36170855 
223. 349 " 36470853 
224. 350 II 36470851 
225. 352 " 3647081-7 
226. 354 53E/11 36470843 
227. 3:i6 u 36470839 
228. 357 " 36470837 
229 .. 358 " 36470835 
230. 360 '1 36470831 
231. 365 53E/9 36<190877 
232. 3/0 53E/10 36490867 
233. 375 II 36<'1-90857 
234. 376 ,. 

36490855 
235. 377 " 36490853 
236. 380 .. 36490847 
23'7. 393 53E/9 36510877 
238. 403 53E/l0 36510857 
239. 404 " 36510855 
240. 405 II 36510853 
241. 406 " 36510851 
242. 408 " 36510847 
24.3 .. 421 53E/9 36530875 
2 4q.. 430 53E/l0 36530857 
245. 4.31 .. 36530855 



---------- ""'-- - -~-1 2 3 ------ - - - --- - - -
246 .. 432 ~3E/I0 
247: 433 ,"', 

"'248 .. 434 " 
249 ... 435 " 
250 .. 436 II 

251. 1'38 53E/11 
252. 439 II 

253. 458 53£/10 
254. 459 II 

255. 460 II 

256. 461 II 

257 .. 462 53E/11 
258. 464 ' ., " 
259. ~75 53E/10 
260 .. 476 II 

261. 477 II 

262. 478 II 

263. 479 II 

264. 480 53E/11 
265. 489 53E/10 
266. 490 II 

267. 491 " 
268. 492 53E/1'1 
269. 493 " 
270 502 " 

"4 _. _ - ..... -- - - - - "5 - - - -
~.- . - - - - - --

36530.853 
36530851 
3653U849 
36530847 
3653084"5 
36530841 
36530839 
36550851 
365508"49 
36550847 
36550845 
36550843 
36550839 
36570853 
36570851 
36570849 
36570847 
36570845 
36570843 
36590851 
36590849 
36590847. 
36590845 
36590843 
36690845 

-:----------
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List of completed field £orms of K~tgarh Forest Division 

( Inventory Sur&ey) 

'Sf:No.-- Cluster Centre:""" -_ --:- Map -Sheet - -c:c:G:f.\: - - Remarks -
No. No:. -1- - - . - - - 2" - - - - -3- - - - - - -4- - - -- -5- -- - ,- - - - - - - - - - - - _"._ - - - -- - -:- - - - - --

1. 005 53E/7 36310819 
2. 009 II 36330821 
3. 010 " 36330819 
4. 011 ,. 36330817 
5. 012 53E/8 36330815 
6. 013 " 36330813 
7. 014 " 36310813 
B. 018 53E/7 36350821 
9. 019 II 36350819 
10. 022· 53E/8 36350813 
11. 025 53E/7 36370821 
12. 026 II 36370819 
13. 027 II 36370817 
14. 028 53E/8. 36370815 
15. 029 II 36370813 
16. 030 53E/7 36390825 
17. 031 II 36390823 
18 ... 032 " 36390821 
19. 033 II 36390819 
20. 034 II 36390817 
21. 035 53E/8 36390815 
22. 036 II 36390813 
23. 041 5~E/7 36410821 
24. 042 " 36410819 
25. 043 II 3641081 i 
26. 044 53E/8 36410815 
27. 046 " 36410811 
28~ 047 ,. 

36410809 
29. 053 53E/7 36430817 
30. .56 53E/8 36430811 
31. OS? 10 36430809 
32.; 058 " 36430807 
33. 059 53E/7 36-150825 
34. 060 53E/7 -36450823 
35. 061 " 36'150821 
36 .. 063 .. 36450817 
37. 064 53E/8 .36450815 
38. 065 " 36450813 
39. 066D 53E/12 3(470815 
40. 066E .. 36470813 
41. 066F " 36470811 
42. 066G " 36470809 
43. 066H " 36470807 
44. 066 53E/8 .36450811 
45. 066A II 36450809 
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46. 066B 53E/8 36450807 
-47. 066C " 36450a05 
48. 070 53E/11 36470823 
49. 071 36470821 
50. 072 361170819 
51. 073 36470817 
52. 078 36490821 
53. 079 36490819 
54. 080 36490817 
55. 083 36510827 
56. 085 36510823 
57. _086 36510821 
58. 087 36510819 
59. 088 36510817 
.0. 092 36530827 
61. 093 36530825 
_2; 095 36530821 
63. 096 36530819 
64. 097 36530817 
65. 102 " 36550825 
66. 104 " 36550821 
67. 105 " 3655081~ 
68. 116 " 36570831 
69. 121 " 36570821 
70. 122 " 36570819 
71. 126 53E/IO 36590861 
72. 128 " 36590857 
73. 130 " 365908533 
74. 135 53E/l1 36590831 
75. 136 " 36590829 
76. 137 II 36590827 
77. 140 II 36590821 
78. 143 53E/IO 36610863 
79. 144 " 36610861 
80. 145 .t 36610859 
81 .. 146 .. 36610857 
82. 147 II 36610855 
83. 148 II 36610853 

·8.1. 150 53E/ll 36610843 
85. 151 36610841 
86 .. 152 36610839 
87. 155 36610833 
88. 156 36610831 
89. 158 36610821 
90. 159 36610825 
.91. 160 36.10823 
92. 165 53E/1O 36630861 
9:3. 166 II - 36630859 
94. 167 It 3£630857 
95. 168 II· 366308-55 
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96. 169 53E/10 ,36630853 
97. 172 II. 36630847 
98. 173 "/11 36630845 
99. 174 " 36630843 
100. 175 " 36630'841 
101. 176 " 36630e39 
102. "179 " 36630833 
1·03. 180 .. 366308~1 
104. 181 " 3663082,9 
105. 182 .. 36630827 
106~ 183 " 36630825 
107. 189 53E/10 36650859 
108 .. 190 " 36650851 
109. 191 " 36650855 
110. 192 " 36650853 
111. 193 " 36650851 
112. 198 53E/11 36650841 
113. 201 II 36650835 
114 .. 103 II 36650831 
115 .. 20-1 .. 36650829 
116. 205 It 36650827 
117. 206 .. 36650825 
118. 207 53E/l1 3f)670845 
119. 208 " 36670843 
120. 209 II 36670841· 
121. 211 II 36670837 
122. 212 .. 36670835 
123. 213 " 36670833 
121. .214 " 36670831 
125. 215 '1 3667082.9 
126. 216 II 36670827 .. 
127 217 " 36670825 
128. 220 53E/14 36670863 
129. 222 " 36670859 
130. 223 ,1 36670857 
131. 224 .. 36670855 
132. 225 ., 3.6670853 
133. 226 " 36670851 
131. 230 " 36690863 
135. 231 •• 36690861 
136. 232 PI 36690859 .. 
137. 233 I! 36690857 
138. 234 II 36690855 
139. 235 ,. 36690853 
140. 241 53E/15 36690841 
141. 242 II 36690839 
142. 245 II 36690833 
143. 246 .. 36690831 
144. 247 .. 36690829 
11l5. 252 53E/14 36610861 
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----------- '3 - - -, _- -, - - - - - -- .:... - -5- - - - - - -1 _2 ____ 4 - -- - - - - - - .- - - - - - - - - - - - -- - - -
146 .. 253 53E/14' 36710859 
147. 254 II 36710857 
148. 255 " 36710855 
149. 260 53E/15 36710845 
150. 262 If 3671084~ 
151. 263 " 36710839 
152. 26'4 " 36710837 
153. 266 u 36710833 
154. 267 " 36710831 
155. 268 " 36710829 
156. 270 53E/14 36730857 
157. 274 II 36730849 
158. 275 " 36730847 
159. 276 53E/15 36730845 
160. 278 " 36730841 
161. 279 .. 36730839 
162" 281 II 36730835 
163 .. 282 II 36730833 
164. 283 " 36730831 
165. 284 II 36730829 
1uu. 285 53P:/14 36750851 
167" 286 " 36750849 
168" 288 53E/1S 36750845 
169. 290 II 36750841 
170" 291 " 36750839 
171. 293 II 36750835 
172. 294 " 36750833 
173. 295 " 36750831 
174. 298 53E/15 36770845 
175. 299 II 36770843 
176. 300 " 36770841 
177. ' 301 .. 36770839 
178. 302 tI 36770837 
179 .. 303 " 36770835 
180. 304- " 36770833 
181 .. 308 " 3679084~ 
182. 309 11 36790839 
183. 311 '11 36790835 
184. 312 \, 36790833 
185. 315 " 36810837 
186. 316 " 36810835 
187. 319 " 36830835. . ____ __ w ___ - .- - -.. - - -- - -- - --------

@*@*@*@*@*@ 
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{B) MEI.;SUREMENT OF HORIZONTi->.L DIST,'·.NCE FROM THE M.h.P 

Measure the distance between the reference feature 
and the s3mple poin~ on the map in centimetres. Multiply this 
with 50000 if 1:50000 map sheet is being used and by 63360 i£ 
1'1= 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 horizontal distance of the sample point 
from the centre of the reference feature on the ground in 
metres. N9te down the distance thus c~culated in your note 
book. 

(c) MEI.SUREMENT OF HORIZONTAL DISThNCE ON THE GROUND: 

For .reaching the sample point from the reference 
feature you would be required to measure the horizontal ground 
distance as detarmined by you earlier-from the map. In flat 
terrain the measurement of the horizontal distance will pose 
no problem but when the terrain is hilly direct ~easurements 
on the ground will. not give horizontal distance. In such cases 
the sloping distance should'be converted into horizontal 
distance as p8r the instructions given here. By this method 
you can measure long stretches in a uniformally sloping 
terrain by converting the, known horizontal distance Cas already 
worked out) into a sloping distance or by measuring the sloping 
distance on a uniform slope the horizontal distance can be 
calculated. RomembElr -Chat for varying slopes separate measure­
ments should be taken and each measurement should be converted 
into horizontal di6tance separately. 

While measuring on a sloping ground determine the 
angle of slope and convert the sloping distance into horizontal 
distance with the help of the formula explained below~ 

L """"L'l = COS 1\ 0 r 

L = L' COS A 

or LI = L=L x SEC.i-~ 

COS ~ 
.\ 
L 

When L' is sloping distance l L is horizontal distance 
and-A = angle in degrees. Thus if the value of COS h and any 
of the distance (L or 'L') is known then the other distance 
can be calculated. 1->. -table shovling the value of COS A for 
different angles is given below: 
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h
O 

COS ;:.. ]-\0 COS h 

1. 0.9998477 51. 0.6293204 
2. 0.9993208 52.- 0.6156615 
3. 0.9986295 53'. 0.6018150 
4. 0.9975641 :'4-. 0.5877853 
5. 0.9961917 55. 0.5735764 
6. 0.9945219 56. 0.5591923 
7. 0.9925462 57. 0.5446390 
8. 0.9902681 58. 0.5299193 
9. 0.9876883 59 .. 0.5150381 
10. 0.9848078 60. 0.5000000 
11., 0_9816272 61. 0.4848096 
12. 0.9781476 52. 0.4694716 
13. 0 .. 9743701 63. 0.4539905 
14. 0_9702957 64. 0.4383711 
15. 0.9659258 _65 .. 0.4226183 
16. 0.9612617 66. 0.4067366 
17. 0.9563048 67. 0.3907311 
18. 0.9510565 68. 0.3746066 
19. 0.9455186 69. 0.3583679 
20. 0.9396926 70. 0.3420201 
21. 0.9335804 71. 0.3255682 
22 .. 0:9271839 72.. 0.3090170 
23. 0.9205049 -73. 0.2923717 
24. 0.9135455 74. 0.2756374 
25. 0.9063078 75. 0.2588190 
26. 0.8987940 76. 0.2419219 
27. 0.8910065 77. 0.2249511 
28. 0 .. 8829476 78. 0.2079117 
29. 0.8746197 79. 0.1908090 
30. 0.8660254- 80. 0.,1736482 
31. 0.8571673 81. 0.1564345 
32. 0.8480481 82. 0.1391731 
33. 0.8386706 83. 0.1218693 
34. 0.8290376 84. 0.1045285 
35. 0.8191500 85. 0.0.871557 
36. 0 .. 8090170 86. 0.0697565 
37. _0.7986355 87. 0.0523360 
.38. 0.7880108 8B. 0.0348995 
39. 0.7771460 89. 0.0174524 
40. 0.7660444 90. 0.0000000 
41. 0.7547096 
42. 0.7431443 
43. 0.7313537 
44. 0.7193398 
45. 0.7071068 
46. 0.6946584 
47. 0.6819984 
46. 0.6691306 
49. 0.6560590 
50. 0.6427876 
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(n) PRECi,UTIONS: 

While using the Silva Compass the following precautions 
must be observed:-

(E) 

(i) 

(ii) 

(iii) 

When sighting through the Silva Compass keep 
the centre of the instrument exactly above the 
station_ For this, stand at such a distance 
from th€ station so that the centre of your 
stretched palm is just above/over the station. 

],t every station check that the bearing adjusted 
at the starting point is in the same position. 

Hold the instrument horizontally at your palm. 

(iv) When aligning the next s-tation take care that the 
centre of the needle I the hair line, c:md the notch 
at the top, of the mirror are all in a straight 
line. 

(v) 

'(vi) 

(vii) 

Hold the instrument on the right palm if you are 
closing the left eye. But if you are in the habi't 
of' closing your right eye hold the instrument on the 
left palm. Whichever practice is adopted a~the 
starting point the s~me should be continued till you 
reach the sample point. 

Do not keep any object made. of iron. near the 
instrument while using it. 

Always lock the needle of the instrument when you 
are not using the· instrument. 
, 

CREW DEPLOYMENT FOR TRAVERSING: 

For trave rsing the dist2nce from the reference feature/ 
point the met~od 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 brQDches etc. which might obstruct the 
visibility 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 o£ Silva compass. Once 
the alignment of first station is done the Crew leader will 
move'to this sta tion and sta nd e xactly ove r the place where 
Fieldman was standing. After the alignment of the first station 
is' done and crew leader reaches and stands over thi.s station the 
fieloll\an shall move further on convenient distance to the next 
station along the same direction. The crew leader will make 
the fieldrnan 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 one of your fieldman ,are busy in aligning work direct 
your other crew members (i.e .. Deputy Ranger and Fieldman) to go 
on measuring and re~ording the horizontul ground distance along 
the-line of alignmE:nt. This distance measurement will be done 
with the help of a tape or a nylon rope having fixed lengths 
mar-ked, On i~t. 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 end of the tape or the". meas'ured 
rope and shall also keep a ranging rod and 10 steel arrows 
with ~him. The rear end of the measuring tape/rope shall be h€ld 
by the Deputy Ranger who will also be responsible for recording 
"the ,measurements. ;;fter a measurement is "cumpleted the ,fieldrnan 
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 w~ll .be removed by the Deputy 
Ranger from the_ground and k8pt with h~ 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 measurem~nt and arrow fixed after each 
measurement by Fie1.dman wi1.l be removed and kept by Dy.Ranger. 
Such measurements shall proceed till all the 10 arrows have 
been pic:<ed up by the Dy.Ranger. ;.t this point he shall record 
the total distance so far measured in his note book and "hand 
over all the arrow~ to the fieldman for repeating the process 
again. This proces shall continue till the sample pOint is 
reached. In some c"eses when arrows ,were not available the 
measurements" were done without the use of arrows by "recording 
each me asu.r::eme nt- of tape/rope in the note book of" _Dy .. Ranger. 
The process of alignme nt and me asurement_of-ground distance 
must go on simultaneously to avoid any mistake in measurement 
and also to make it quick. 
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APPENDIX-III 

PROCEDURE FOR TI"\KING 'I'ilLLY OF I IN' TREES i~ND 
Tj~BLE SHOi, .. ING PLOT R;illII FOR CHECKING M:.RGINli.L TREES 

1. Procedure for taking tally of I n~ I. trees 

The tally for thi's survey is to be taken only ror 'trees 
of 10 em. D.B.H.O.B. and abcve. The tally 'is to 'be taken 
with B ... h.F.-2 112 (Basal l~rea ,:Factor). The trees will always 
be seen _at breast height at the time of ·taking tally. For 
taking ,tally stand at the plot centre peg and take~a sweep by 
sighting the trees at_breast, height through Basal hrea 'Factor -
2 M2 strip of relaskop starting from NOrth direction in a 
circle in a clock-wise direction till the circle is c0rnpletec1 
and2 all trees are sightoq.. If the width of the strip (B.hOoF -
2 m strip)- is definite_ly- srnnller, than the diameter of tree 
_being si.gh:ted -then the tree will be' counted as J IN ' i .. e'. the 
diameter of the tree is definitely bigger than the width of this 
strip and i£. the width of the. strip is defini tely .bigger th~n' 
the diameter of tree being sighted, then the tree will be 
considered 'OUTi i.e. the diameter of the tree is definitely 
smaller' than :the width of this strip. ' While taking tally 
there maY'·be such' cases wherfJ it is not possible to docide 
defini tely as to whether a particuli'":lr tree is I IN I 'or I,OUT I i.e. 
its d.iamoter is about as wide as the projected strip. ·~uch 
trees will be marginal 'trees. Marginal t.r:ecs should be checked 
by measuri·rig its diameter perpendicul ar 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 mecsure" the horizontal distance from the plot' 
centre· peg to the centre of this tree and, if this measured 
dis tance is .less than the calculated plot'; -radius this tree is 
I IN I and if this measured dis tanCE:: is more than the calculated 
plot radius~, then this tree is lOUT'. Remember that every 
·marginal tree must· be v,erificd for its be::ing ':LIN' or lOUT- by 
this procedure. -

.Howeverl to avoid: calculations for this horizontal' 
distance frequently, the2horizontal distances for differ~r1t 
diameters for' B.A.~.-2 M are given below and if, the actual 
horizontal distance is less than the tabulated distance 'ox a 
particu~ar'diameter the tree will be considered tIN' and 
vice':"'versa.·' 

Note: ~vhile- taking tally make 
.sighted tnrough the rol?sKop. 
source ·where the crop ,is' dense 
r ema in hidden b e hind t h e s tc·ms 

sure that every tree has been 
Obss r::ve extra cuution on this 
Qnd stems of some trees muy 
of other trees. 
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2. Table 5how~ng Plot radii for checking marginal trees 
with B.~.F - 2 m (Plot radius f ac to r O. 3 53 6) • 

D .. B .. H._Q.B. Plot radius D.B.H.O.B. Plot +"adius 
:(cm .. ) (metres) (em. ) (metres r, 

1. .3536 51. 18.0338 
2. • 7072 52 • 18"3872 
3. 1.0'608 53. 18.7408 
4. 1.4144 5·1. 19.0944 
5 .. 1.'1680 55. 19.448D 
6. 2 .12t.6~ 56. 19.'8016 
7. 2.4752 57. 20.1552, 
8. 2.8288' 58. 20.5088 
'9. 3.1824 59. 20.8624 
10 .. 3.5360' 60 • 21.2160 
11. 3 .. 8896' . 61. 21.5696 
12. 4.2432 62. 21.9232 
13. 4.5968 63. 22.2768 
14. 1.9504 64. 22.6304 
15. 5.30-10 &5. 22.9840 
16. 5.6576 66. 23.3376 
17. 6.0112 67 .. 23 .. 6912' 
18. 6.3648 68. 24.0448 
19. 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. 8.4864 74. 26.166<1 
25~ 8.8400 75. 26.5200 
26. 9.1936 76'. 26'.8738 
27. 9 .. 5472 77. 27.2272, 
28_ 9.9008 78. 27.5808 
29. 10.2544 79. 27.9344 
30. 10.6080 90. 28.2880 
31.' 10.9616 81. 2'8 .. 6416 
32. 11.3152 82. 28.9952 
33. 11 .. 6688 83. 29.3488 
31. 12.0224 8'1. 29.7024 
35. 12 .. 3760 85. 30.0560 
36. ~20.72.96 86. 30.4096 
37 .. 13.0832 87. 30.7632 
38. 13.4368 88. 31.1168 
39. 13.7904 89. 31.4704 
40 .. 14.1440 90. 31.8240 
41. 14.1976 910- 32.1776 
,42 .. 14.8512 92. 32.5312 
43. 15.2048 93. 32.8848 
44. 15.5584 94. 33.2384 
45. 15.9120 95. 33.5920 
46. 16.2656 96. 33.9656 
47. 16.6192 S!f". _ 34.2992 
48. 16.9728 98. 34.6528 
49. 17.3264 99. 35.0064 
50. 17.6800 100 .. 35.3600 
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D .. B.H .. O.B .. Plot radius D.B.H.O.B. Plot rFldius 
(em .. ) (metres) (em.) . (metres) 

101. 35.7136 111. 39.2496 
102. 36.0672 112. 39.6032 
103. 36.4208 1-13. 39.9568 
10'1. 36.7744 11<'1. 40.310<1 
105. 37.1280 115. <1-0.6610 
106. 37.,1-816 116. 41.0176 
107. 37.8352 117. 41.3712 
108. 38.1888 118 e- 41.7248 
109: 38.5424 119. 42.0784 
110. .38.8960 120 ,,' 42,,4320 
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i.PPENDIX- IV 

CREW LEi,DER CODE 

Name -of the Crew Leader 

S/shri P.C.Joshi 

Piara,Singh 

V.K~Bha'l'la 

M.C.Dharmani 

M.S.Negi 

Suresh Kumar 

V.P.S.Negi 

Shanti Sarup Sharma 

Kanchi Lal 

Jas Ram 

Bhag Chand 

Ghial Chand 

Partap Singh 

Prithvi Chand 

Jagdish Chand 

01 

02 

03 

04 

05 

06, 

07 

08 

09 

10 

11 

12 

13 

14 

15 



S.No. 

1. 

2 • 

3 • 

4. 

5. 

6. 

7 . 

8. 

9. 

ID. 
11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22._ 

23 .. 

24. 

25. 

26. 

27. 

28. 

29'. 

30. 
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l-.PPENDIX-V 

List of Tree/Eamboo species and their code numbers 

Botanical Name Vernacular/ Code No,. 
Local N?me 

Shorea robusta Sal 001 

Pinus -F0xburghii Chi.t/Chil 002 

Pinus roxPuTghii II 003 
(Twisted grain) 

Pinus excelsa Kail 004 

Cedrus deodaru Deodar 005 
Picea 'smi thiana Spruce/Rai 006 

i.bies pindrow- Fir/Tosh 007 

Taxus baccata _Thuner 008 

Quercus lcucotricho- Ban Oak OOC) 
phora '-

Quercus htmalayana Moru oak 010 

Quercus scmecarpifolia Kharsu Oak all 

Betula utilis Bhojpatra 012 

l.lnus nitida Utis/kosh 013 

Populus ciliata Foplar 014 

Juglans regia j,.khrot 015 

;'cerspp .. i.cer 016 

i--.esculus indica Khanoor 017 

Prunus cornata Bird cherry/ 018 
Jarnu 

Rho'dodendron arboreu-rn Bra °t 9 • 
Lyonia ovalifolia -1.yar 020 

Celtis australis Khilrak 021 

Ulmus wallichiana Mohran 022 

Rhus spp. '.rung 023 

Marus spp. Chor/Sh~htoot 024 

'Corylus colurna Bhatia Bauam ois 
Salix spp. Willow 026 

Pistaci.a integorrirna 027 

'l'er!'Tlinalia tomebtosa ;~san/Sein 028 

Lannea coromendclicu Gadal 029 

i;nogeissu's latifolia Dhaura 030 



31. 

32. 

33. 

3,1. 

35. 

36. 

37. 

38 .. 

39. 

40. 

41. 

42. 

43. 

44 .. 

45. 

46. 

17. 

46. 

49. 

50 .. 

51. 

52. 

53. 

54. 

55. 

56. 

57 .. 

58. 

'59. 

60. 

61. 

62. 

63. 

64. 

65. 

66. 

.-1,45-

Mallotu5.philippincnsis . 
Grewia spp. 

Bauhinia. spp. 

Buchanania lanzan 

Syzygium cumini 

!'.cacia catechu 

Ficus spp. 

Bo5well~a serrata 

Erythrina subrosa 

Pyrus pashia 

Diospyros sppoo 

Ougeinia oogeinensis 

Bornbax ceiba 

Terminalia belerica 

Cassia fistula 

Flacourtia indica 

Kydia calycina 

Mitragyna parvifolia 

Ehrctia laevis 

Zizyphus spp. 

Nyctanthes arbortristis 

Emblica officinalis 

hegle marmelos 

Boehrneria spp. 

Case aria tmmentosa 

Limonia spp. 

Rohini 

Beul/Bhimal 

Kachnar 

Charoli 

JamUn 

Kha"ir 

Pipal/Bargad 

Sulai 

Farhar 

Kainth 

Kendu 

Dhanaj/Sandan 

Semal 

Bahera 

ilmaltas 

Kangu 
Pula 

~'aldu 

Ber 

Kuri/ 
Harsinghar 

i.mla 

Bel 

Genthi 

Cedrela toona Tun 

Holoptelea integrifolia Kanju 

Madhuca latifolia Mahua 

Terminalia chcbula Harar 

Lcgerstroemia parvifolia Sidh, Dhauri 

.i-,dina cordifolia Haldu 

Butea monosp~rma Dhak 

Cordia myxa 

Schleichera oleosa 

Mor~nga pterygospermu 

Kusum 

Sainjana 

031 

032 

033 

034 

035 

036 

037 

03B 

039 

0,10 

041 

01-2 

0'43 

0<14 

04-5 

046 

047 

04B 

049 

050 

051 

052 

053 

054-

055 

056 

057 

058 

059 

060 

061 

062 

063 

964 

065 

066 
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67. J.lbizzia lebbek Kala. Sir-is 067 

68. l\rtocarpus lakoocha 068 

69. Bridelia retl.lSa KaJ 069 

~O. Dalbergiu sisBoo Shisham 070 

71.: Garuga pinnata Kharpat 071 

72. 'Phoobe l'2nceolata. 072 

73. Phoeni.x sylvestr-is ,073 

'74. Prcspis spp. 074 

75. Quercus gl,auca Phaliant 075 

76. l'iJ.,':!chilus oc1crntissima Kauln 076' , 
77. Cupressus spp. Surai 077 

/8. Thuja compacta fJ78 
19. Cedrela serrata Darli 079 

80. Melia azadir~chta 8akair.. 080 

8i. Kigelia 'pinnata 081 

82. Mangif~ra'indica i.JTl ~: 082 

83. qardcmia spp. 083._ 

8"4. Othor miscellaneous 098 

85. Fraxinus spp. -l.sh 099 

86.' Robinia fS8udac;acla. 100 
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hPPENDIX-VI 

INSTRUCTIONS FOR ME,tlSllREMENT OF HEIGHT OF TREES 
(BY 'BLUME~LEISS HYP-SONETER) 

~or measuring heights cf trees with the Blume Leiss 
Hypsometcr two steps are involv€d:-

(a) 

(a) 

(b) 

Fixing of the position of the observer and ... 
measurement of height • 

•• Fixing of Position of the observer: 

To take accurate height measur~rnents it is essential 
that the observer stands at a correct 'horizontal distance 
from the tree. In case of trees which have conical crown 'the 
tip of the crown 'is cas'ily seen and as such height rncusurem~nts 
can be taken from a shorter distance. But.in case of broad 
leaved trees where,the crown shape is g~nerally rounded ~nd 
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 15720;30' and 40 metres 
provided in the B.L.Hypsometer can be used. ~~ile adjusting 
your position for taking the height measurement ,alw.ays take 
care that the white strips are not giving dcuble images ( the 
ime.ges~,shbuld completely over-lap) from the place you a.re 
Sighting the B.L.Hypsometer scale hung on*the tree'i.e. there 
should be no parallax. 

(b) Me~5urement of height: 

Remember that the· height should be measured to the tip 
9f .. the.leading shoot which is just. vertical above the base of 
the tree. i.ny point which is not v~rtically 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 
\..Jhich ar8 on the fringes a's 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 I T the 
tip of ·the tree vertically above the base B. T' is the tip 
at the fringe of the crown. h the pOSition of the observer 
at. fixed horizontal distance und C the point where the line 
AT' will mc~t the v€;rtical line BT. If instead of T you are 
sighting T' then the height measured will be Be and not BT 
which is the correct height of the tree. The value of Be will 
go on increasing as distance TiP increases and distance AB 
decreases and over estimction will be more and mOre. It is 
thus evident thnt the observer should stand at such a 
horizontal distcnce from the tree that the tip of the crown 
which is vertically above the b2SQ of the tree is correctly 
seen. 
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/-\ 

{c) Slope Correction: 
.... 

If the terrain _is such wh-ere it is nqtpossible to 5t~pd 
at a horizontal distancE; fr ...... m the base of. thetree, 2pply 
the slope correction factoc to the hei-ght rneasur(~d~ F-ind the 
angle of slope by sighting the tree with the hypsometer at the 
eye level. From the correction teblo_ givan, on the hyPsometE;r 
read tne corresponding correction fa-cto"r. Multiply-the measured 
tree height wi th this correction factor a.nd subtract the product 
frum the measured trEe height to get the correct- tree height~ 




