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PREF;.-...cE 

A resources survey was carried out in Himachal 

Pradesh over an area of about 15,646 ~q.km. The major 

portion of the survey area lies in the catchment of Beas 

and Sutlej rivers. The total forest area covered by the 

suruey is about 6144 sq.km. This is primarily a Chir 

bearing forests. 

The survey was carried out from April, 1977 to 

March, 1980 .. 

The main objectives of the survey has been to 

estimate the growi.'ng stock wi. th a view to indicate 

industrial possibilities of wood based industries to 

estimate the areas available for afforestation, area 

under different lane-use and area under different forest 

types. T~~ surv~y also was to asce~tain the ,require~e~t 

of wood by local people and existing ~o9~ w9rk~~g u~its. 

The report prese!'i'!=_s the required information .. : . ,I,t :is 

hoped that the dat,e furnished would _be ,useful, for- future. 

planning .of for~s~ry deve~opment by the. State •. 

My thanks are due to the officials and staff of 

Himachal Pradesh· Forest Depar:trn_ent by whose ,active: 1 
. ~ 

co.oper,ation" it was possible to successfully carry out 

the survey .. 

"Inspector General of:~.Forests 



(i) 

BOTj..NIGhL t-.ND LOCAL N;"MES OF IMPORT;.NT SPECIES 

Botanical Name 

hbies pindrow(hbies webbiana) 

hcacia catElchu 

hnogeissus latifoli~ 
Cedrus dcodara 

Dalb~rgia sissoo 

Lannea 9.!:"andi:;/ 
Lannea coromand~lica 

Picea morinda/ 
Abies smithiana 

Pinus roxburghii/ 
Pinus long~olia 

Quercus incana 

Quercus dilatata 

Quercus somecarpifolia 

Pinus excclsa/Pinus wallichiana 

weal Name 

Tc.sh 

Khair 

Bakli 

Dcodar/Deyar 

Sissoo; Tali 

Goc.al/Jhingan 

Rai/Roi 

Chir/Chil 

Bhanj/Ban Oak 

Moru 

Kharsu 

Kail 



(-ii) 

i .. BBREVL-SIONS USED 

Spp .. 

Dia 

B.H. 

O.B. 

U.B. 

D.B.H.O.B. 

D.B.H.U.B. 

HOoP. 

Distt. 

Divn. 

w.c. 
rrrn/MM. 
ern/CM 

Km/km 
2 

kIn or sq. krn. 
3 3 

In or M or cu.m. 

ha.. 01:- h0CtOo 

Hrs .. 

B.L. 

W.R.E. 
C.G.1. 

N.R. 
OTF 

N.H. 
S.H. 

r-'l.N.P. 

Cons .. 

Pvt. or (p) 

°c 
H.P.S.FOoC. 

'_ 
Spl:::cics 

Diameter 

Breast height (4 1 6" or 1.37 motres 
frem ground on uphill side in CQSC 

of sloping ground). 

6vcrbark 

Undcrbar"k 

Diameter at breast h£~ght ovcrbark 

Diameter at Br~ast height undQrba~ 

Himach~l ·Pradesh 

District 

Division 

~"(..rkin9 Circle 

mil_limctre 

CcntimG'tre 

Kilomct:re 

square kilometre 

Cubic n10tr8 

hL.ctarc 

H,:urs 

Broad Leaved 

Woed round equivalent 

Ccrrug&ted galvanised iron 

Not r~ccrded 

Other t~rnperato fruits 

National Highway 

State: highway 

Minimum needs programme 

Consumption 

Priv<J.to 

Degree centigrade or colsius 

Himachal Pr~dcsh State Forest 
Corporation. 
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1. ThJ.~ 5UrvCY 15 a c'-....,n'_lrn..;~~l·""'n c: f 'Jurvcy 0.{ fore5t 
t"c!'>t.'urces of H.? ('hlr =elt. .Mor~~. T:lo.: surv~y ccver5 t';:-! icrE:s.~ 

::lVl.s.:.Ons n':'Mt:c'ly Nurpt:r, Krln.:]ra, U!"ld, H"!.:T,lr,;:-.;r .. l'~.:r.-i1, f'~~(.'hun. 
SU,-(rt., Bll;~pur .. KUr.ll;c!" & SC)l.lr.. i~<.l1'l.:.ra5trdtlv.:.-Iy, it cov~rs 
_:1c.;le of i<an::!'"o), ~,'r.dl,_§_olc"m. Hc§1lrpUt", t.:na ~!1d ~llasp~r 
D 1. s t ric Co; ';11 .d" -a:-5mb ~ J, . PilI t .......of"_!:U .. .., ~ ~ , ~ : ~: t r ~c t ~ Gco<; cap r 11': d 11 y 
:. K' ~"'!r(:.:l l:.~~ ':_CL";l-'!~; :Jr )'~='" :'v 3~;_;3,-,1- :.,_:rt..r. 1 )·Y1~J<..lt5 ..,r.d 
7~o3":>' to 77°25' E,I~t. lonlJltude~. 

2. hlrr.ost. er.tire ared ha~ hlIly t~rrdln wIth wlde altltudlnal 
v~r1~tlon. Th~ ~lt.lt~d~ Vurl~5 from 2~O ~Ptres to 6069 mctre5. 
The altJ.tude vc)r.latl0n J.S L~C O'.lln ta~to!" IooIhlCh af fccts the 
cllr:ate of t:-'e arca. 'I~le clHT·)te Vriorlt~:O; from ~uc-trop.lc,')l (bE.."lo'W 
1.080 nct.rC-5 c!ltltudc) to U"MrJt..r.:!t.e c)nc ~~vere t~mpecat~ (above 
l,000 Met~C~ alt~tudc). SnLwt~ll 1s qui~e co~r.on in ace~~ above 
2~OO MCtr~s ultlt~de. 

3. 'l"~c a""eld';1e ar.n',.w! r,unfrlll 1n the arC-3 .l~ oocve lOCO mr.t 
ar,d 1S Ma~nly recClv(:d -::urulq ~T..lly, AU(Ju~t ar.d Scpt.:.·:nbtr fron 
SOLOt~,- •• est. ,..',cn!;oon. Exc~pt. O[:'-~;tJe~, ~ov(;mber & c.~ccrr.!:lcr 'Whlcn 
dIe dlrrost. dry n-cn~s th-"~J:e ~5 sorr.e precipit.ation dtlru:q other 
mont,f:5. 

4. 7he n~J(")r port.lon of t.tl(_, ::;t~rvt:>y 'JXta. lies 1n the c~tcME:'nt5 
of iX:-as &. So,.;.t.lt'} ri\h_t:' ..... l.t..h oa !j.Mi\11 port.lon In cut.chrr·ent.s of 
rlv~r Ravi, Yd~una und G~nggar. 

s. The geolo~y of Lhe area COr.~15t,S of (a) Siwc)lik. forrr.ltlOns 
compc~cd of s~nd stuntS, clay ~~d ~or.~lo~~r~tes and (~) Hinalayan 
tyJ:.C' COr.51St.lfH~ cf llr.'l~ stone, nct-=\rrvC?:11C s:ldle. ~l~Lc and 
5Cr.~.5tS. -;~e 50il forr~(?d freM Siw.:lllk rocks 1~ ~o:-;t"ly s:.l(~dy, 

t;.IdVt'lly and st"Jr.dy 10 ..... .1[,. 7~e 50.11 formc:c:1 1n Hi"-.dluyan zone ... :,.; 
most.ly lo~y, rlayey -3nd clay lot"Jrr. etc ••• /\11t;V1al t:fPe o( soil 
is "u:~t. in pl~.n d.['t:;I-> ~long banks of strciVT'S ar~d rl.VCI5. 

6. The P<"PUI.:itlOn in t.t':(; ar(..tl IS mC!.tly rural c)nd df:c'pcmds 
on rl'-lrJ.c~lt.~["(~. 7~c rr(un cr,::p5 .1C~ ~alz~, Ilce, wheot, Foto)U.)t:'s, 
tarlc:y. glnqcr .. rt"Jpc sLed aod V~'jctdblc5. ld.fXl~t .:111 agrlcultural 
lar.e::. dn::: r,,:llu-f4'O. H01tJ.C\,.ltvce 1s al::;o pr~ctl!'.ed 1n sone 
.:}re.Js. '_'oO!it. of th~ hou~c'_o:; lr. t.'w villa::;c5 ~rf:c- bUl.lt by sun <lrlt...'d 
trick!> ar.d \";s~'I,ly r()of~d by th<l'tch. t.1le!> or slatetf. Th .. 
pcpul~tlon of ~t.l~ ar0a ac~ordl~q to 1971 c~n5US w~s 22,97,)2~ 
(ruT~l 21/6~.1J~ & urban 1,31.~90). Th~ cdt.tle populat10n in 
1977 ""clS 15,')8,484. 

--,. The ucea 15 ~\.Jlt(' \.wll cor.:cct.t:.d by 0 net .... or){ of ro<'\05. 
Only twc narrcw q~~~~ !"a.:.lw~y llnc~ lie 1n the survry area. 
Rlvt.rs nC~ ("Jet U5f".d for flo<)tlnC) t..lml:::>€r to a~y appcec.lable extent. 
The f()n.'~~5 are tJt..'dvily burdt:c'n~d wlth rl')ht5 and concessions of 
the locul pt:oplt. 

8. Tt:p. surv(_·y .... h lch WriS unde r:" t)k('" r. a t t:r.~ rcqu~ ~ t of H im.:Jchcll 
Prddt:sh Fo!'e~t D(·part..r'lE:r.t t'J~5 fol1ow 1r"g ohjt:.-ct..1v(:s. 

( 1 ) to (;st..1m~tc t.he qrow~n~ 5tock for cdch fOrt5t. dlvl~10n 
or a gcoup of tocC5t dlv15~ono wL~h + lO~ error at 
9~jI,. pr')h~bl11ty lLv~l. 

contd ••• p/2 
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(1i) to estimate the areas suitable for afforestation. 

(i1i) La estimate the area under different land use 
classes by photo-interpretation. 

(iv) to estimate the area· under different forLst types 
by photo-interpretation. 

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

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

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

9. The total geographical area covered by this survey is 
15,646 km2 of which the forest area is 6~144.6 km2 and the tree 
forest area is 5,309.5 km2 • 

10. The forest types met in the survey area are Northern dry 
mixed dediduous (5 B/C2), lower or Siwalik and upper or Himalayan 
Chir Pine (9/C1), Lower v-Jestern Himalayan Temperate (12/Cl) and 
Upper West Himalayan Temperate (12/C2). For the purpose of this 
survey, forest types were recognised according to their species 
composition and the same were Chir~ Mixed Conifers, Oaks and 
temperate hardwoods, Khair· and tropical mixed hardwoods. The 
area under each of these ~ypes· was respectively 1620.4; 1059.1; 
861.0; 261~9; & 1495.1 km (12 km2 un-recorded forest type). 

11. .The sterns/ha. in diff~rent forest div·isions vary from 338 
in Nachan Division to 1527 in Nurpur Division. In case or 
differ~nt forest types the stems/ha. vary from 154 in Chir type 
to 1860 in tropical mixed hardwoods. The total number of stems 
in the entire survey area is 425.~37S million and of these . 
404.5927 million stems lie in exploitable forest area. All 
forest areas below 60° slope h~ve been taken as exploitable and 
those with 600 slope and above as un-exploitable. 

12. The volume/ha. in case of different forest divisions 
varies from 59 m3 in Hamirpur to 138 rn3 in Suket. The vOlume/ha. 
forest type-wise varies fro~ 59 m3 in case of Chir type to 174 m3 

in case of mixed con~fers. The total volume in t~e survey area 
is 53.2219 million m. Of this 49.3216 million m li~s in 
exploitable fore~~ area. ' 

13. The total growing stock of different species in the 
exploitable for~st area and un-exploitable forest area is given 
j_n Table No.S.l. 

contd .... p/3 
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14. The annual potential cut (yield) worked out £or different 
species in different forest types for the exploitab~e for€St~ea 
is given in T~bl e No..S~II. The total annual (gross) works out 
to 7 ~ 39, S'36 ::tt3 and the net annual cut (excluding cull) -:iork.5 out 
to 7,OO,S03,m. The working out of this potential annual cut 
has been mainly based on growth rate in case of conifer'species 
and growing stock and rotation in case of broad-leaved species. 
The cull percentage adopted to work out net annual cut "is, 2S% 
for all Oaks and 20 % for oth8r conifers. No cull discount has 
been made in case of other speci€s to work out net annual cut. 

15. The consumption of wood by local people for different 
purposes was estimated by conducting a low intensity survey. 
The information about wood consumption by different Government 
Departments I Industries and Export outside the survey area etc~ 
was collected from the Divisional Forest Offices and concerned 
Organisations. The total estDnated present and futurk demand of 
wood for different purposes is given in Table S~III. ' 

. 
16. The average logging and transport co~t for differe~t 
operations has been worked out by collecting information ~from 
felling coupes in ~he area. The average logging cost for'conifer 
coupes is about Rs.65/- per m3 and the off-road/on road transport 
respectively is Rs.27/- and Rs.O.76 per rn3 per kIn. 'The loading 
and un-loading charges are Rs.3/- and Rs~2/- per m3 'respe'ct-ively. 
In coupes of broad-leaved species mostly firewood is made and its 
loggiI}g co:,t'is Rs 730/- per m3 _ The off-road a~d on .. oad transpor' 
cost ~n th~s case ~s Rs.13.90 and Rs.l.10 p~r m per km. 
rcspectivelYo3 The loading and un-loading charges ar~ Rs.4.25 and 
Rs.3.50 per m. Inconifer coupes and broad leaved .oupes the 
overhead charges per m3 are respectively Rs.35.00 and ?s.i7.S0. 
In coupes where charcoal is made its making cost is Rs.38.DO 
per quintal and Off-road/on road transport Rs.3.4S/RS.O.15 per­
quintal per krn. Where katha is made its making cost is 
Rs.717.00 per quintal. 

17. Taking into account the po tential annual cut and pores ent./· 
future annual demand l the wood balances have been ... ,o'rked out and 
the same are given in Table No.S.IV. 

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

19. The main recommendations to overcome this acute shortage 
of woo'd in ,the survey area are large' scale afforestation and 
measures for, enrichment of growing stock in the existing forests 
by elimina'ting vClrious adverse factors. 
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C'HAPTER-I 

INTRODUCTION 

1 .. 1 Survey A.rea· 

The present survey named "Survey of Chir Belt Area of 
Himachal Pradeshll is a continuation of survey of forest resources 
of Himachal Pradesh Chir belt Area ~overing Rajgarh & Nahan Fores­
Divisions.. The survey of Rajgarh ',and Nahan Forest Divisions 
was carried out by this organisation during 1974-75 and 1975-76 
working seasons_ Its report has alr~ady been approved by the 
Government of .India. The pr€sen t survey covers ten Forest 
Divisions' narr,ely Nurpur .. Kangra, Una, Hamirpur, Manoi, Nachan, 
Suket, Bilaspur, Kunihar & Solan~ Exc~pt So~an Division remain­
ing 9 divisionc constitute' th8 Dharamsala and Bilaspur For~st 
Circles. Solan Division comes under Nahan Forest Circle. 
Administratively these diVisions cover whole of present Kangra, 
Mandi, Hamirpur, Una, Solan and Bilaspur Districts and a small 
part of Simla District. 

1 .. 2 Location 

Geographically the area lies between 30°45' to 32°30' 
north latitudep and 75°35 1 to 77°25' east longitudes. It is 
covered by following map sheets: 

(i) QUarter inch scale 

(ii) 1"=1 mile scale 
or 1:50,000 scale 

1 .. 3 Climate 

43 P,44 M, 52 D,52 H, 53 A, 
53 B, 53 E & 53 F = 8 sheets. 

43 P/l1,12,15,16 
44 M/13,14 
52 D/3,4,7,8,12,15,16 
52 H/3,4 
53 A/l,2,3,5,6,7,9,10,11, 

12,13,14,15,16. 
53 B/ 9,13 " 
53 E/l,2,3,4,6,7 
53 FI 1 

= 38 sheets. 

The area covered is quite large with great altitudinal 
variation from plains to permanLntly snow covered peaks. 
Accordingly the altitudinal variation is the main factor which 
affects the climate rather than distance from sea. The climate 
varies from sub-tropical (below 1,000 motres altitude) to severe 
temperate <above 1,000 metres altitude). Some areas of Kangra 
Forest Division i.e. Bara Bengal remain under snow for major 
part of the year. In case of sub-tropical areas the, summer 
is quite long i.e. March to October. The winter here is 
comparatively short and confined to November to February. In 
case of temp8rate climate (1000 mBtres-2,SOO metres altitude) 
the summer 'is comparatively shorter and confined to April to 

contd •• . p/9 
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August. The remaining are, wintGr. months. ht higher altitude 
i.e. above 2,500 metres thL summer is quite short and confined 
to May to August. Most of these .arcas receive £requent snowfall' 
dur~ng winter whGreas only a few arCdS below 2,500 metres height 
exp~rience occas~onal snowfall in winter. . . 

The, maxil1\Uffi ·and minimum temperature (in °C) of a few 
m~t~orological stations falling within the survey area for some 
·past years are given btloW in Table No. I,.l. 

Table NooI.1 

Maximum and jv'dnimum Temperature of some Stations 

Name of 1973 1.974 1975 1976 1977 
the Station (in °c) 

._ --.~ ~ .. 
1 .. 8ilaspur l'-lax imum 42.5 41.5 42.5 42.5 40.5 

Min.imum 1.5 0 .. 5 2 .. 0 2.0 3.5 

2.Dharamsala Maximum 38.3 35.8 37.2 35.6 34.5 
Minimum 0.8(-) 0.7 0.8 2.4(-) 0.9 

3.Mandi Maximum 41.3 39.3 ;36.7 33.2 39.6 
Minimum 0.7 1~O 0.2 0.5 

Source; Statistics Hand Book of Himachal Pradesh 1978 i,.ssued 
by Directorate of Economics & Statistics, H.P~ 

_.The relative humidity for SO!1\~' past-years of these 
stations recorded at 0830 hours and_1730 hours is given in 
'Table NO.I .. 2. ' 

Table No.Ift2 

Relative Humidity of some Stations 

Name of 1972 1973 1974 1975 1976 
the station 

1. Bilaspur 75 85 80 83 82 
0830 hrs •. 
1730 hrs .. 54 61 60 68 61 

2. Dharamsala 
0830 hrs. 61 67 60 ·64 60 
1730 hrs. 54 60 52 57 60 

:3. Mandi. 
0830 hrs. 68 67 63 62 69 
1730 ·hrs .. 47 53 55 56 65 

1977 

79 

59 

6S 
59 

71 
65 

Source: Statistics Hand Book o£ H.P. 1978 rS$ued by Directorate 
of Economics & Statistics, H.P. 

contd ... • p/1o 
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On an averege the area receives mOFe than 1,000 mmT rain 
fall in a year. The major portion of the rain-fall is by South­
West Monsoon and lS received during July, .( .. ugust and September. 
Except the months of October, November and December which are 
almost ·completely dry" there is some prl3cipitation during other 
months. The average annual rainfall of Himachal Pradesh for 
the years 1974, 197.5, and 1976 was 1398.7, 1147.8 and 1065.7 mms 
respectively. The aver~ge annual rainfall of Districts coming 
within the survey area fOr the yeurs 1975 & 1976 in roms. is given 
below in Table I.3. 

Table No.1.3 

hverage Annual R?infall of Districts 

District 197-5-'" 1976 

Bilaspur 623.9 812.4 

Hamirpur 1284.6 1386.0 

Kangra 1593.4 1274.9 

MandL -·1 52 9-.-.,1 ~ 1300.0 

Solan 971.9 1525.1 

Una 511.2 1177.4 

Source: Statistics Hand Book of H.P. 1978 isSu~d by 
Economics & Statistics Directorate. 

From above, it can be inferred that Districts covering 
areas of. higher elENation have more :rain fall than the Districts 
cove~ing lower ar as. The monthly rainfall in these districts 
recorded at different stations for the year 1974 to 1978 is 
appended as Appendix 1.1. 

1.4 Physical Features 

The entire survey ~rea is hilly except a very small area 
of Una and Nurpur Forest Divisions adjoining the Punjab State 
which is comparatively plain~ The elevation varies from 260 
metres to 6,069 metres. The slopes. are generally steep to 
precipi tous, moderate to gentle slope areas a're only along the 
Punjab and Haryana boundary arid are not very extensive in extent. 
The hill faces below 2,000 metres are prone to cultivation 
depending upon depth of soil and absence of bouldc~s. Well 
stocked and economically important forests are mostly confined 
to s b~ep slopes- between 1500 to 2500· metres elevation. The 

contd. _ . pill 
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areas of Una, Solao, Kunihar,. Bilaspur and Nurpur divisions 
a.djoining plains arc.. marked vli th gullies typical o£ such areas .. 
The elevation of some important places coming in the survey 
area is given below: 

~ame of the Place 

Kangra 

Dhararosala 

Palampur 

Nurpur 

Mandi 

Jogindernagar 

Sark~ghat 

Sundernag9-r 

Jhungi 

Hamirpur 

Barsar 

Una 

Ch in tpurni­

Bilaspur 

Ghumarwin 

So·lan 

Kunihar 

Kasauli 

Nalagarh 

1:5 Drainage 

_District 

Kangra 

" 
II 

II 

Mnndi 
II 

II 

II 

1\ 

Hamirpur 
n 

Una 
If 

Bilnspur 
II 

solan 

II 

II 

Elevation (Metres) 

730 

1400 

1272 

540 

764 
1200 

1080 

840 

1900 

787 
800 

401 

979 

600 

652 

1587 

960 

1750 

380 

The entire survey area lies in the catchments ~Beas 
and Sutlej rivers with very small portion in catchments-of 
river Ravi, Yamuna and Ghaggar. The river Beas & Sutlej actually 
pass through the su~vey area whereas o'nly feeder Nallas o£ river 
Ravi, Yamuna and Ghaggar come within the survey area. Some 
important mUltipurpose river valley projects like Beas Sutlej 
Link Project, Bhakra Dam and Pong Darn are e·i thor situated 
within the survey area or ar6 very ·near the boundary of the 
survey area. How.ever. almost their enti.re reservoirs lie within 
the survey area. 

1 4 6 Geology, Rock & Soil 

The entire tract mostly covers outer western Himalayas 
and Shivaliks. The- geology, 'rock and soil as given in 
diff8rcnt. working plans of ·this area is as £ollows: 

contd .... _p/12 



(i) NUrpur -Work~n9 Plan' by Shri Nanak- Chand: 

(ii) 

This 'I'Jorking Plan covers Nurpur Forest Di.vision. The rock 
formation is stratigraphically classi~ied as middle and 
lower Shi.valiks composed of sand stones, clay and conglomera­
tes having th~ 'characters of fluviatile deposits of 
torrential streams and floods. Th8 rocks bE-neath show 
that they werc~ d~posi ted in a somewhat brackish environment. 
The sandstones show poor strati.fication and are felspathic " 
micaceous and current bedced. The Siwalik belt of hills, 
several kilomc:trcs wide is. made up of a series of parallel 
ridges. Most of -them with a steep scarp facing south and 
a gentle deep slope on the North side. The lower Siwaliks 
(Nahan Group) is composed of alternating beds of sandstone 
and clay. The sandstone is coarse and micaceous. The Nahan 
clays are mostly bright rcd in colour. Broadly speaking, rocK 
b~ds comprise extremely thick belts of conglomerates. The 
sand stone formation in most parts becomes soft dvring raigs 
'and permits penetration of pl~nt roots. The soil is 
generally loose and loam to sandyloam textured i.n the upper 
ridges of- the .division and supports good Chir forests. 
Towards the w~~tern an~ southern part soil is- alluv~al and 
sandy or -loam in texture and supports a mixed crop of Chil 
and scrub. Along the river Chaki., Beas and other khuds 
riverain gravels predominate which support bamboo and 
scrub forests. 

Kangra Working Plan by Shri R.M5Ihotra. 

This .w,orking plan _~C?vcrs Kangra Forest Division. Geologi­
cally the division can be divided into sub-Himalayan and 
Himalayan zone. The sub-Himalayan zone is mostly composed 
o£ sediments of tertiary ages ~nd also includes some 
sub recent deposits. This Zone is represent'cd by Nahan­
Sirffiur and Siwalik beds. Nahan series is quite insignificant 
and comprises harder sandstone. The Sirmur series out crops 
are a narrow band along foot hills of Dha:uladhar. Siwalik 
qeds arc separated by a fault and comprise extremely thick<' 
belt of conglomE-rates. The Himalayan Zone comprises most 
of Dhauladhar •. This is composed of _granite and other 
crystaline rocks and groups of un-fossiliferous sediments 
of unknown age. The Himalayan Zone is s8parated from 
sUb-Himulayan zone by a well m~rked fault running from 
Chamba to the base of Himalayas. The main rocks found in 
Himalayan Zone arc lime-stone, mEtamorphous shale, slate and 
schists. Slate is also quarried at some places. Siwalik 
rocks give rise to sandy Elnd g"ravc'lly loam soil formed 
from sandstones and conglomerates. This soil supports low 
quali ty Chil and scrub forest. The North-vJestern slopes 
have clay soil alternating with sandy soil. hlluvial 

. deposit~,~~o~g. streams and rivE.:rs have deep fertile sandy 
loam to clay lOarrl soil \.Jhere pioneer- sp€:cies like Khair, 
Sissoo and Scmul grow. The hard sandstone of Nahan­
Sirmur series; yield deep f'ertile, loose sandy loam soil 
on which good forests of Chil C1x!d Oak grow. The gneiSS give~ 
rise to very deep _fertile loam to clayey loam soil on 
which~good fir a~d Oak forests grow. I~ Chhota a~d Bara 
'Bengal due to the predominance o f quar,tzi te Deodar occurs 
locally in patches. 

contd •• ~p/13 
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Mandi & Nachan Working Plan by Shri Ranvir Singh 

The rocks of the arGa b0long to Central Himalayan Zone 
of unknown age and partly of t8rtiary shale and sandstones. 
The rocks are mainly slates and shales which are laminated, 
gritty 2nd very hard. Closely mix8d up with slates and 
shales are thE.: metamorphic rocks viz. mica-schist, darke.r 
hornblende schist and quartzite. Greenish basalt is found 
along Kulu boundary ond gneiss caps all the hills above 
2130 m8tres. To the' west of boundary fault occur 
congloffi0rates, sandstones, grits ~nd occasional lime stone 
beds. Good quality sl~tG-is'~ound at many plac8s und is 
being quarried. Some deposits of hematile or iron ore 
are met in Jiuni, Bakhli, Chohri und UhI valley~. The 
most important minGral of this tract is rocksalt and is 
being extracted near Darang ~nd Gumma at about 10-15 km. 
distance from Mandi on Mani-Jogindernagar road. 

Gneiss rocks give rise to sandy 10aT soils the fortility 
o£ which depends upon their organic matter content. The 
soil of thu lower hills is generally clayey loam. The 
soil of this arca is gcn€rally poor in organic matt~r 
contento Shales give rise to clay loam soil and slates 
to sandy loam soil. The soils are fuirly well drained 
and are suitable fo~ forest growth. The soil of fir 
forests is very ~ich in humus while ~hat of Deodar and 
Kail forests has adeguutc organic matter. Soil of Chir 
and scrub areas is poor in org2nic matter and liable to 
erosion. 

Suket Working Plan by Shri S.K.Pande and Shri H.C.Sh~rma: 

The geological formations in this area are represented by 
rocks of precumbrian, pretcrtiary EnG lower t~rtiaries. 
The geological series met arc Chail. svrics r Jonsar and Khaira 
quartzite, Karol s~rios, Subothu, Dagshai and Kasauli 
series. The rocks found arc mostly slates, phyllites, 
quartzites, schists, granites and shale etc. ht pluces 
limestone ond micaceous sand stone are also found. 

The soil is well draincd l deep, loamy to sand? loam and 
fine gr~incd clay in t~xture and g~norally suitable for 
tree growth. Clay soils arc also met at lower elevations 
and th~s~ are poor in organic mutter content. In open 
areas the soil is shallow due to heavy biotic interference. 
The organiC matttr content"is qui tc adequate in Deodar and 
Kail FOrests whereas in Fir Forests humus layer is quite 
thick. The soil in Chil fOrests ~s poor in organic matter. 
Ban oak fo t"L.S t.s g...:.nurally h8ve mature soils of good depth. 
with sufficient organic matter. 

(y) Bi10spur working Plan by Shri Gu~mit Singh: 
. 

The qeological fOrTnrltions are tertiaries. quarternary and 
pIetertiary rocks. The t~rtiary conSist of Siwaliks, 
Kasauli, Dagshai and Subathu seri~s. The precambrian 
rocks consist· of shalis and Khaira series. The rocks 
mostly met are conglomeratEs, sand ston~sr slates, shales, 
l.1me-stone C:!tc. Sandstone dominates ·the geology of this 
area. 
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Due to sandstone found. in lcrge erca the resultant soil 
is generally sandy. Its depth vC)ries inversely wi th the 
slope. On ridges ano. spurs, precipitous slopes and 
southerly aspects the soil 'tE;nds to b~ shallow and dry 
wi th visiblE.: bare rocks ,at places. The humus content 
of the soil .is dlso poor due to year Tound heavy grazing, 
continuous removal of lE:.:af littur Gnd gen~ral destruction 
of the ~lant cover. 

Kuni har 1t10rk.ing Plan 'by Shri D. D. Sagota.r 

Geologically the area may be divided into Siwali)~ outor 
and middle HimalaY<fls. The area has a variety of sediman­
tary rocks showing different degrees of metamorphism. The 
gGological formations met are Siwaliks, Kasauli and 
Dagshai ,formations, Subathu formation, Krol formation, 
Sanjauli formation, Chhaosa formution, Kunihar formation, 
Basantpur formation, Shali formation and Jutog formation~ 
Thci rocks found ~rC quartzite, sch~sts, gneiss, shale, 
"l,ime., $t,one n slates and sand stone etc •• 

. ' .. -.. .. 

The soils in the area are mostly immature and defici.(;:nt 
in organic matter. The depth is extre~ely variable and 
erosion is ~';cry common. The soil types mostly met are 
sandy and clayey with th:hr inh-rmediate fOrmations. In 
Nalagarh tract thE: soil texture varies. from loom to Clay. 
Near about !<unihar th? soil is clayey loam. 

Kandaghat (Solan Division) ,\larking Plan by Shri. 8.S.Sandhu 

This working plan covers Solan Forest Division. The rock 
formation gGncrally consists of shale, schists, slate and 
quartzite. Lime stone occurs predomin~ntly in Karol, 
Nauni-Y~aldar Sahog, Badrog ridges and in Raikot forcst~ 

Th~ soil i.n the rc:gion above 1,400 metres elevation is 
gEnerally deep and centaj..ns thick leaf mould in Ban Oak' 
fore,sts and wl so in Chi;L ynd Dcoda,r forosts at places. ;>; t 
lower 0~evations it is comparatively dry but fairly deep. 
If protected Bgairist hoavy grDzing Dnd fire, the soil is 
gu~te suitable for production of good gUQlity forests of 
Chilo 

(viii)' Kutlehar J<:lqir working Plcm by Dr.M.P.Gupta. 

The rock formDtions met in this. area belong to lower 
Siwaliks, rnidd18 Siwaliks, upper Siwaliks and alluviam. 
The ,upper 'Siwali.ks arc mostly composed of boulder 
conglomerates and s0nds~one with pebbl~ beds. The middle 
Siwaliks are mostly compOsed of sq,ndstones and conglo­
m£:rates with inter located clays. Lower Siwaliks are 
composed of massive green.colour sand stone and shales 
with thin bands -of sand ston"cs. 
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Usually ~lluvial and colluvial soirs on sand stones 
and shales arc met with. The soils arc both calcareous 
and non-calcareous. The texture vQries from fine sand 
to silty loam. Such soils tend to dry"up soon and 
cxhihit gcn~ral. deficiency cf moisture in dry parts of 
the year. This working pl~n covers a part of Una 
Division. 

Working Plan10f Beas and Hoshiarpur Divisions by 
Shri Jalmcja' Singh and recast by Dr.M.P.Gupta. 

ThiG working plan covers €lmost entire Hamirpur Division 
and pnrt of pr~scnt ~na Division. The"geological fOrmation 
of this arca is r8pres~nt€d by the Siwalik beds of the 
sub-Him~luYnn s~riGs. The Jakhdhar fonnea hy an up thr~w 
on the north- east side of Gurnbar fault is composed of 
blue soEtish sandstone and red clay. The south west~rn 
slope of the ridge is far she:rpc:r and u5u;).11y descends 
by a series of precipitous sandstone scarps having crops 
of clay strata. The characteristics of the Chintpurni 
range which is formed of the youngest Siwalik deposits 
are gr2vels or v8ry loose conglom€rates on the river side 
below which a very so£t pure:sundstone with occasional 
beds of clay is met. 

'The soil is either sC'.ndy or gr~v£l loam formed from the 
pebbly sandston~ and conglomerates. It is generally 
shallow and dry but is' usu2l1y £ertile encugh for tree 
g.r:owth of some descri"ption gLncrally Chir or scrub. The 
riverain gravels arc conspicuous on th~ soil on which 
some bamboos grow. 

1.7 Natural Resources 

Forest is the main na~ural reSOurce occurring in this 
area. No significant mineral deposits are being 8xploited from 
the area except rocK salt extracted ''near' Darramg -arrl_ Guma in 
MiJ.ndi District': In addition to 'this '--sl·iJ.tc"is- being- extracted for 
roofing purposes at some places of K~ngra and Mandi Districts. 
hs far as forest is conc~rned the area covered is not as much 
as it should be according to National Forest Policy i.e. in such 
hilly areas it should be about 60% of_the, total geographical 
area wh~rcas Rctuully it is about 400/0 as found out by this 
survey. The rivers flowing through the survey ar€a have some 
important multipurpose projects OVer them either within the 
a-rea or down bo.low. The rivc::rs have'b~en utilised q~ite well 
in generating Hydro-~~cctric_ power und irrigation by canals 
in th€ plains. To some extent these riv~rs are also uS8d for 
·timber transport by floating. 

·1.8 P e ople. and th€ir Socio-Economic Co ndition 

The entir8 population i s a mixtUre of all the four 
castes i.e' .. Brahmin, Kshatrias I Vaish and Sudras wi th their 
sub-castes. Muslim popul2.tion is negligible._ Th£; population 
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is mainly rural and dep'ends' mostly on "agricultuce. Economically' 
mpst:/of ·them 'are poor. They alse S(:;8K employment as casual 
labou~ on P.T;~;D_, FOrest and othGr d~velopm(_ntal works. Some 
of ,them are very ke~n to join ~n~ed forces and a~e in-quite good 
number in different dcf0ncc, services. People on the whole are of 
medium stature and wheat~sh to fair ,complexion. The agricultural 
prClcticos are mostly non-ffiuchanised 'conventional ones. Howcvc..r, 
with the coming up of differ~nt foreign coll~bo~ation projects 
and,other agricultural development projects, tho use of improved 
se8d -and cherT.ical fertilizers has incroGscd considerably. The 
ma~ri crops ~rC maiz~; rice, wheat, ,potatoes, barley, ginger, 
rapeseed and vegetables. Very small aroas noar"parennial nallahs 
are irrig~ted by small canals. Major area under cultivation is 
rain-fed only .. , ,Maize', riCE:: and wheat arc: s t.aplc food. Since 
some years PGopl~ ha~~ ~lso tuKen to cuttle \r~aring for milk 
production. This has bcun possible duu to Indo-German collabor­
ation and with the extensive practice of artificial insemination. 
some_b~opl€, like ~addis rear· go~t_and she8p mairily for meat and 
wool production. Gujurs who depend entirely on cattle' r~aring 
"arid have no pcrrnan~nt. abodE:: also yisi t these areas. "'They mainly 
rcir~bu£faloos wi tfi some shc.~p <:lnd goat. Cattle population in 
the ar'8~a is <3.1,sO 9':1i t~ high. 

Horticulturc is cc~!incd to plains of Kangra and Una 
Districts and high(.;r elev~,tions of Mc:.ndi,- Bil;-.spur and Solan 
Districts. The frtii ts mos tly grown ar'e orangf.::S. Mal tas, Mangoes 
and Galgal on lower elevations and plains. Nurpur is quite 
famous fOr Oranges and MClltas. Stone fruits like Peaches, 
hpricot, Plum ctc~ arc grown, at middle elevations of'Mandi, 
Bilaspur" 'and Solan "Districts. ;"pple orchards arE: mostly 

'confined to higher 81cvations of Mandi and Solan Districts. A 
few people in this ar-'C also practise stricul ture'. The per­
,capi ta income in Himachal .. fo_radcsh during 1977-78 (at current 
1:>rices)- was'Rs.1154.00. ,-Jith'the, development of roads and 
education '"ttlO mobility o'f people has increased 'and they struggle 
hard ,to join 'Government serviae. 

Most houses in the villages are built :by sun dri_cd bricks 
and usually_ roofed by thatch, tiles o~ slate. ~ith tno rise 
in stan9ard o~ living, general advanccm£nt and effect of 
adjoining' plains, use of kiln bUrnt bricks", cut stones, cement 
for ,walls and C.G.I. sheets for roofs is incrcasing_ Most of 
the hcuses in towns arb of thismatLrial. Some houses eVGn in 
villages are,qUite large and impressivc.ly bui1i: by uslngmodcrn 
building materials. ~t higher elevations hous~s made of loose 
stoncs and wooden beams as binders with roofs of shingles of fir 
and spruce or rough thick slate are also found. 

Some relevant statistics about this itc~ concerning the 
,survey area arc'given below in Table Nos.I.4,I.5 & I.6. 
(Source - Handbook· of Statistics, H.P. 1978 1sSUGd by 
DircctOrat8 of Economics and Statistics). 

contd .•• p/17 



District 

Hamirpur 

Mandi 

Bi~aspur 

Solan 

.Kangra 

Una 

Dist.rict 

Harnirpur 

Mandi 

Bilaspur 

Solan 

Kangra 

Una 

Note:. 
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Table No.I.4 

DISTRICT-wISE POPUk,.TION 

:l._ 

,No.o£ POEulation(1971 Census) Densj_ty .f..rca NO.9f 
. 2 tOliolh~ vill- Urban Rural Total of popu-kID 

age:s 1 a t.ion 
per km2 

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

3951 2 2789 48,205 4,66,975 5,15,180 130 

1167 3 911 9,498 1,85,288 1 .. 94,786. 167 

1937 6 2337 23,945 2,13,458 2,37,403 123 

5739 8 ,3974 34,612 7,66,221 8,00,863 140 

1540 2 557 10,338 2,50,999 2,61,337 170 

Table No . .I .. 5 

DISTRICT-WISE C-,TTLE POPULl,TION (1977) 

Cows Bu£alloes She£:p Goat Others Total Density 
of cattle 
per kro2 

68117 72351 49119 31,783 812 2,22.1.242 199 

378752 87103 180954 200312 3002 8,50,123 215 

6Q§.,57 679j.2 33024 5976<1- 530 2,21,.887 190 

139614 55886 26194 86672 3547 3,11,913 161 

391482 123657 78618 131825 9278 7,34,860 128 

79921 67634 9754 68492 1658 2,27.459 148 

Only a small portion of Simla District 'is covered 
by survey area so its figures arc not given. 
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Table No' .. I .. 6 

;~REi.. smm UNDER DIFFERENT .f'JJ..,IN CROPS (1000 HECTi .. RES) 

Name of, the Distri~ts 
crap ,-' _- Hamirpur Mandi Bllasp).lr Solan Kangra, Una 

wheat 42.1 57 .. 6 22.9 18.3 79.4 24.1 

Maize 22.5 41.2 22.5 25.4 47.8 25.3 

Paddy 5.6 27.7 3.8 1.3 38.1 2.5 

Gram 0.5 0.3 '<]..5 4.1 3.2 10.0 

Potato 1.9 D .• 0.7 e.1 

1.9 Infrastructure 

The ar8a lS very well connected by a net work of roads. 
~s compar8d to other sirr.ilar hilly areas this area can be taken as 
very well dcvolop .... d in this resp8ct. Only higher hill" areas of 
~angra and Maridi Districts ,are pearly connected. The araas 
adjoining Punjab Plains are compara~ivcly m~re well connected 
by Toads than· the middlG hill,-arcas .-' The total road length of 
all types o£" roads iri--'Himachal Pra,qc;sh_ which stood as 11 .. 466 kIn. 
during 1971-72 has,_increased .. to 15,328 kms. during 1977-78. This 

_shows '-a"rast improvement in road density in this State and ~amc 
can ,be 'applied to the survey area. The important roads coming 
under survey area 'arc app£ndcd ,as Appe:ndix ToO 2. Only two narrow 
gauge railway "lineS ,pass through the art.!a~ The approximate 
distance of these railway lines, lying wi thin the survey arca is 
?athankot-Jogindernagar railway line from Chaki Bank to Joginder­
nagar about 167'krns. and ,in case of Kalka-Simla railway line 
from Parwanu to Juto9_ is about 85 kms. (except portion of Taradcvi 
to Shogi which is outside the survGy area). 

1.-10 Exfsting' Industries 

'Thero arE! v0ry few Wood Base:d Industrics'- in" the area 
E.xccpt Small Scale_and Cot tage-"Industrics. The Small SCale and 
Cottagc--"Indiistrics arc mostly Saw t-lills and Furniture Units. 
The important industries which depend on forest produce are 
as under: 

{i) 

{ii) 

Rosin and Turpentine Factory, Bilaspur (Under H.P.State 
Forest D€v~lopmLnt Corporation). 

Pcter(s) India Pvt.Ltd. , Bilaspur (manufacturing match 
splints) .. 
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Siwalik Rosin and General. Mills, 9agrct. District Una. 
Rosin & Terp~ntinc Unit. 

Bhagwan Finance Corporation, Una. Rosin & Turp8ntine Unit. 

Mis Naval Sto~cs Corporation, Una - Rosi~ & Turpentine 
Unit. 

(vi) Mis i-.. llie:d Traders, Damtal - Rosin & Turpentine Uni t. 

(vii) 

(viii) 

(ix) 

(x) 

(xi) 

(xii) 

Gun Making Industries at Mandi. 

Wood Wool Factory, Dharampur, District SOlan_ 

M/s Him Chern Pvt. Ltd., Manpur, near Nalagarh, District 
Solan - rnanu£a~turing activated carbon & pine tar. 

~ -
Himalaya Wood Wool Producer, Chail Chowk, District Mandi 

United Body Builders, Darntal - Body Building of 
Vehicles. 

Jagdamba Udyog ~ssocidtion, HarnirpuT - Rosin & Turpentine 
Unit. 

(xiii) Durga Body Builders, Kumarhatti 
Vehicles. 

Body Building of 

(xiv) 

(xv) 

(xvi) 

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

Mah~sh Udyog, Del - Distt. Una - katha manufacturing. 

M/s Dincsh Carbon Pvt.Ltd., Jabli - District Solan -
;.ctivatcd Carbon. 

'Other important industries coming wi thin t.hc survey area 
which do not dcpund on forest produce nre as under:-

(i) 

(ii) 

(iii). 

. ( iv) 

(v) 

(vi) 

(vii) 

(viii) 

Bir Cooperative Tea FactorYL Bir, Distt. Kangra. 

Kulu Valley Woollen Mills 1 Bir, District Kangra. 

Himagiri Small Scale Industries, Kangra, Distt.Kangra • 

Himachal Wire Industries, Darntal, Distt.Kangra. 

Carpet Factory, Nurpur, Distt. Kangra. 

Fruit Pro~ess~ng Plant, Jaroli, Distt. Mandl .. 

New hsian Biscuit Products,Solan, Distt. Solan. 

Mohan Meakin Breweries, Solan, Distt.., Solan. 
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Kasauli DisLillaries, Kasauli, DiStrict Solan. 

National Cereal Products, Kasauli~ District Solan. 

Kalima Plast~~s Pvt. Ltd. I Parwanoo, District Solan. 

Himachal Conductors, Saprun, SoLan, District Solan. 

(xiii) Mis P.i ... pinions, Dhararnpurm Distt. Sola.n. 

(xiv) Mis l.darsh Steel Pvt. Ltd. , Chambaghat, Solan, Distt. Solan. 

(xv) Himalaya Fertilizers, Nalagarh, Distt. Solan. 

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

(xvii) Fruit and Vegetable Plant, Jabli, District Solan. 

(xviii) Himachal ~'Jool Processors, Nalagarh, District Solan. 

(xix) Purolator· Industries, Parwanoo, District Solan. 

(xx) M/s G.S.Purewal and hssociat.es Pvt.Ltd., Dhararnpur, 
District Solan. 

(xxi) country Liquor Bottling Plant, Mchatpur, District Una. 

1.11 Rights and Concessions 

The forests in the area except reserved forests, which 
are small in extent, are highly burd~n~d with rights and­
concessions. In demarcated protected for~sts exc~pt breaking 
of l~nd for cultivation, unlimLtcd rights to forest produce, 
grazing, cutting of grass and lopping exist. In undcmarcatcd 
protected forests even right to break land for CUltivation is 
also there in som~ cases. In Kangra District ~ven Panchyats 
get share from the r~vcnuo of c~rtain class~s of.forests. With 
the recent policy of the Governm~nt to give land to the landless 
sufficient forest area has boen grantcd as "NhUTOR" from these 
undemarcatcd protected forests. Though there arc rules and 
guide linc~ to regulate the exercise of ,these rights and 
conc~ssions by right holders but in actual practice they arc 
not fo'llowed in IGttEr and spirit.. Timber is alsOl' given at 
conccssional rates to local saw mi l lers for manufacturing 
packing cases. The .timber supplied. to frce grantees, right 
holders and saw mill~rs (for packi~g cases) during' 1977-78 
.in .Himachal Pradesh was 2J~6,9S3 m as ~ompared to total wood 
.removals (ipcl1isivl-:! v.i... ·uLi~) '7,97, C75 m ~,:.G: it constitutes 
36% of the total removal s. . Wi th this sta tc 0 [ r::':;~ts if' "t.hc 
fOrests sci~ntific forest management is a'very difficult job. 
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1 .. 12 Ob j€cti v(..s 

The survey was undertaken at the request of Himachal 
Pradesh For~st Department and its objectives were decided after 
a number of discussions between this Organisation and Himachal 
Pradesh Forest DepartmLnt. Th0se objoctives w~re same as for 
survey of Rajgarh and Nahan Forest Division and arc given below: 

(i) to estimate the growing stock for each forest 
division or a group of forest divisions with 
+ 10% error at 95% probability level. 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

to estimate the areas suitable for affores~ation. 

to estimate the areas under different land-use 
classes by photo-interpretation. 

to estimate the area under diffcrQnt for£st types 
by photo-intLrpretation. 

to estimate the prssent requirem~nt of wood 
by local population, ,,,ood working units and 
commit~cd supplies .. 

to indicate the industrial possibilities of wood 
based industries d~pcnding upon the wood balances. 

So far as objective No. (lii) & (iv) are concernod, these 
have not been achi0vcd as fresh photography of the survey area 
was received very late and it was not'considered dosirable to 
work out these 0etai~s from Gxisting out-dated photographs. 
However, this information has been work~d out by proportional 
method from inventory plot data. FUrther more, keeping in view 
the pattern followed in the r~ports o£ past surveys done, by 
this Organisation, growing stock by forest types' has also been 
worked out though it was not demand'cd by Himachal Pradesh Forest 
Department. 

Petailed methodology adopted to achie~e obj~ctive 
Nos. (i) (ii) & (v) is given in Part-II of this report. 

Iny€:ntory survey was carried out during i.pril to 
Junc/1977 and October 1977 to Jun~ 1978. Data for Market and 
Demand study was collected from January to July ~nauOctober 
to November, 1979. Data for Cos t and 1.cccssibili ty Study was 
c'ollectcd d}1ring January to March, 1980. 

1013 Definitions and quantification 

For dofinitions, oxplanations and quantitative limits 
of various terms, expressions and classifications used in this 
part, please refer Part II of this rcport •. 
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CHj..~PTER- I I 

RESOURCE B ...... SE 

2.1 Forest TYRes 

The forests of the survey area are mostly sub-tropical and 
~i~alayan temperate typ~s. By composition th€ for~sts aro both 
ccnif(;rous and broad-leaved. Con'ifers on higher elevations arc 
mostly pure and similarly broad leaved for~sts adjoining plains 
and low elevations are also pure. Only in transitional zone Chil 
and Broad-leaved species lik~ Khair (includ~ng temperate broad­
leaved species) are found togGther. The main forest typ~s found 
in th~ survey area as per revised Forest Types o£ India by 
Champion & S~th arc as follows:-

(i) 

(ii) 

(i.ii) 

Us) 

(v) 

(vi) 

5B/C2 - ~6rLh~rn dry mixed deciduous forests 
with its degradation, edaphic and seral types. 

9/ci (a,b) - Lower or Siwalik and upper or 
Himalayan Chir-pine fOrest with its degradation 
types. 

12/Cl (a to £) - Lower Western Himalayan temp~rate 
forest witn its degradation types. 

12 C/2 (a to c) - Upper West Himalayan temperate 
forests with its seral tYPLS~ 

13/C2 - Dry temperate conif0CouS forests. 

15/C2/El - Dwarf ~~ododchdron sqrub. 

From, the pOint of view of this survey th~ forust tYEcS 
,,-.TcrG classi ficd according to th<.;ir species composition and 
p8rc8~tage o£ such species in ~hc growing stock. ~ hlthough 16 
forest types w~rc recognised in the inventory Nanual, but for 
the purpos~ of preparing this REport these w~r~ ~algamated, into 
five types as the area undersomc of th~ individual types was 
very small. Thcs~ f~ve t'lpes arc as follows:-

(i) Chir: comprising chir £orcst type. (For~st Type 
code 01)~ 

(ii) 

(iii) 

(iv) 

Mixed conif~rs: comprising Blue-pine, Deodar, 
5pruce/Fir, Mixed conifers , D~odar-Blue-pine 
and conifers with broad-leaved species forest 
types (For~st Type Codc 02 to 09). 

Oaks and temperate hardwoodss comprising Ban Oak, 
Moru Oak, Kharsu Oak an8 ccmpcrat~ hardwoods 
forest types (Porest Typ~ Code 10,11,12,13). 

Khair: comprising Khair fOrest type (Forest Type 
Code:.: 11). 
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(v) Tropical mixed hardwObds! comprising tropical 
mixGd hardwoods. ~Forcst Type COdo'15>. 

Not.o :.~ For de tailcd de;scription of thc_'sE- ;forest typcs~ 
please r,~fcr part II of this R~port. 

2.2 ~ 

2.2.1- The tota2 geographical area surveyod is 15,646 km2 out 
of which the forest (Forest land) area is 61~1.6 km2 • The 
distribution of forested and non-forested area, by _divisions is 
as follows:-

Table No.II.1 

··Distribution of Fon:st" -(Fores t land) and Non-Fo!:"12:st ar-ea 
by Divisions { l.rea in kJn2) 

Division FOrest ... rca Non-Forust 1.rGa Total 

Kangra 1356.1 2429 .. 9 3786 

Mandi 575.9 552.1 1128 

Nachan 633.1 991.9 1625 

SUKct 695.5 473.5 1169 

Nu.rpur 520.4 947.6 1168 

Hamirpur 227 .. 7 878.3 1106 

Una .. ' -700.2 1312 .. 8 2013 

Bilaspur 384.2 _.792.8 1117 

Kunihar 653.7 755 .. 3 1409 

Solan 397.8 367.2 765 

Total: 61.:1-1.6 9501.4 15646 

2.2.2 Distribution of this area by river catchments is as 
follows: 

Table No. II.2 

b~stribution of Forest and NOD-Forest area by River Catchm~nts 

. 2 
Unit - kIn 

Catchments Forest ,.rca Non-forest i~rca Total 

Sutlej 2509.0 3411.0 5950 

Bias 3110 .. 3 5297.7 6708 

Others 225.3 762.7 988 

Total: 61"l:4.6 9 501.4 1561}0 

cor:td •••• p/24 
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2'.2.3 The distribution of Forest area (Forest land) acco:r:ding 
to vegetation classes for di£furLnt river catchments and group 
of divisions is as follows:-

Table No.II.3 

Distribution of FOrest arca(Forcst land) by riv0r 
Catchment and Vegetation Classes 

Unit.. _ km2 

Catchment Tree Degraded Scrub Grassy Total 
Forest FOrest ~r0a 

Sutlej 20<17.1 14~9 375.2 53.6 18.2 2509.0 

(BCfas -'3"O5"5"~3 27~-f 
.-
2"7~.~ Al.7 11.9 3410.3 

Others 207 .. 1 3.0 15.2 225.3 

Total: 5309.5 45.0 664.7 95.3 30.1 6144.6 

Table No.II.4 

Distribution of FOrest jiroa (:Forest land) by group of 
divisions and vcrctation classes 

Group of 
Divisions 

Kangra­
Nurpu'r 

Mandi-
_!,!~9ha[l ... & 
/?uket. 

Hamirpur 
& Una 

Bilaspur, 
Kunihar- & 
Solan .. 

Total: 

Tree 
Forest 

1656.1 

'1702.9 

1100.9 

5309.5 

Degraded Scrub 
.Forest 

. 
15.0 166.7 

20'.9 136.5 

72.2 

9.1 289 .. 3 

~5.0 66<1~7 

Grassy 
nrca 

3:-.7 

35..2 

6.0 

18 .. 4 

95.3 

Vnl t _ kro2 

Others 'Total 

3.0 1876.5 

9.0 1904.5 

927.8 

18.1 1435.8 

30.1 6144.6 

2.2 .. 4 __ ~_.~QQ._dist.ributi6n of ar8a--und~r vegetation class 
"Tree ForcstU by forest types and river·catchments/group of 
divisions is as £ollows~ 

contd_ .• p/2 5 
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Table No.II.5 

Distribution of TreE: FOrest •• rea by ForEJst TyPes 
and River. Catchments 

Unit 2 - KIn 
L~;_. 

Type River Catchment 
Boas Others 

Total 
1 Sutlcj 

_ ... , .. ,.: , 

Ch,i+_ 803.7 158.6 58.1 

Mixed Conifers 312.7 677.0 69.4' 
- _ .. ,:.", ..•. _ .. 
Oaks and oth(;T 107.4 707.7 45.9 
t€:rnperatG 
hardwoois. 

Khair 151.1 .110.8 

Tropical Mixod 672.2 189.2 33.7 
Hardwoods. 

Not recorded 12.0 

-Total: -2047.1 3043.3 207.1 

Table No. II .6 

~'_'Distribution of· Trce--POrest' ;:~rc-a.·-·by F'orest' Types 
and Group of Divisions 

Unit _ Km2 

Forest I Division Group 
type t Kangra Mandi, Hamirpur B"ilaspur , &. Nachan' & Una Kunihar 

t Nurpur and & Solan. 
Suket 

Chir 361.1 425.7 ----400.8 432.8 

:Mixcd 250.2 690.5 54.3 64.1 
conifers 

Oaks & 339.6 406.1 5.9 109.4 
o.ther 
temperate 
hardW'Oods 
-

Khair 75.0 2.9 99.~ 84-.8 

Tropical 627.3 168.·8' 289.3 409.7 
Mixed 
hardwoods 

Not recorded 3.0 9.0 

Total: 1656.2 1703.0 849.5 1100.8 

1620.4 

1059.1 

_861.0 

261.9 

1495.1 

12.0 

5309.5 

Total 

1620.4 

1059.1 

861 .. , 

2-61.9 

1495.1 

-12.0 

,5309.5 
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2.2.5 The distribution of area under different forest,typos 
according to differ~nt slope classes is as £ollcws:-

Table No. Ir. 7 

Distribution of area undrT different Forest TyPes 
according to difEe~nt Slopo classes 

Unit _ Km2 

-'~------~~----~I~~~~~----------------------------------------~----------
Forest Type Slope classes(in dcgr~es) 

170 & 60- ti5-. 20- 0-

'Chir 

Mixed 
conifers 

Oaks and 
"temperate 
hardwoo-ds 

Khair 

Tropfcal 
Mixed 
hard~s--

Un- recorded 

.. above L70 i£O /45" L20 

9.0 <17.9 

26.8 '107.2 

238~3 1076.1 249.1 

351.7 501.4 66.~ 

2 6 • 9 11 9 • 2 348'. 8 351 • 1 . 1 2 • () 

3.0 9.2 159.5 90.2 

8.8 "29.7 174.0 886.6 396.0 

3.0 6.(1 

Un­
recoL"ded I 

6.' 

3.0 

3.0 

-=-...,;~:.1.;"74_ .... 5y 313 __ .0 -1122.0' _2S!76.7 813.3 12.0 

Total 

1620.4 

1059.1 

861.0 

12.0 

5309.5 

Nptc: ;~ Ot.her
1 

Catc}->..mcnt ..referred t.o in different foregoing 
table-so-includes "the catchments of r.iYcr Ravi, Yamuna and 
6heggar._ 
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2 .. 2.6 The dis tribution of. arca under different forest types 
by altitude classes is as £611ows~-

Table No .. II.S 

"Distribution of area und.{.;r different Forest· ,Types 
by ~ltitudc ClassGs_ 

Unit - KIT? 
Forest 
Type-

Chir 

Mixed 
Conifers 

Oak's and. 
temperate 
hardwoods 

Khair 

Troplcal 
mixed 
hardwoods 

Un­
recorded 

Total: 

~~~ __ ~~_~~'_l_t_i_t_u_d~e~c~l~a~s __ s_e~s~~~ __ ~~ ________ r Total 
L~OO 800-H- .1800i"l.- 2500M Un-

-,- M /1800M /2S00M &. recorded r 

above 
.. , 

121.3 1620.4 481.Q 1018.3 

96.3 152.9 389.7-- 408".3 11.9 1059 .. 1 

57 .. 2 260.9 364.3 172.~. 6.0 861.0 

222.9 39.0 261.9 

922 .. 4 551.8 9.0 11.9 1495.1 

3.0 -6.0 3.0 12.0 

177-9.·8 - -2025.9 , __ . __ '., s 881.1 592.9 29.8 5309.5 
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2.2.7 The distribution of ar~a under differ~nt forest typ~s 
by size/ age classes i~ a~ follows;-

Table NO ~ 11.9 

Distribution of area under different For8st TYEos by 
size/age classes 

Unit - kro
2 

I 

Forest Type I Sizct:~/'9C- classus I Total 
I ?-~gc;ncr- Young" l"iiddl c MaturE:; OV8r Un- I 

I at10n 
......... ~ .. .,,----~-- agE'.:d- ma.ture record(.;d 

-, 

Chir 95.9 93112 515.2 26.9 3.0 48.2 1620.4 

'Mixed- 6.0 421.3 399 .. 2 116.4 23.9 92.3 1059.1 
Conifers 

Oaks and 
6~0 225.2 287.1 "169.8 68.5 104.4- 861.0 tempErate 

hardwoods 

Kha"ir 39.<1 204.4 12.1 6.0 261.9 

Tropical 33.0 1123.1 288.2 20.9 5.9 211.0 1~95.1 
Mixed 
hardwoods 

Un-recorded 3.0 9.0 12.0 

Total: 180.3 2905.2 1504.8 334.0 101.3 283.9 5309.5 
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For the /purpose of Table No.II.9 t1)€ size/age classes 
fur conifers and broad-leaved fo'rest typp are as follows I 

Size/Age D.B.H.O.B. D.B.H.O.B. in 
Class ":in- cms:---'fo,t'- ems. for broad-

conifers leaved 

Regeneration less than -10 less than 10 

Young .. 10 to less than 40 10 to less than 20 

Middle aged 40 to less than 60 20 toless than 30 

Mature 60 to -less than- 90 3.0 to less than 40 

OVer mature 90 or more 40 or more 

2.2.8 During the course of fie~d survey ar~as -hav~ng 
plantation potential were also recorded and the extent of same 
according to river catchments and group of divisions is 
as follows~ 

Table No.II.l0 

Distribution of plantable area by river catchments 

Unit _ Km2 

River Catchments f , Total 
--------------------------------------------------------------t Sutlej 

387 ._~ 

Kangra 
& 
Nurpur 

373.3 

Beas Others 

559.4 15.3 

Table NO.II.l1. 

Distribution of plantable area by Group of Divisions 

Unit J(m2 

Division Groups Total 

Mandi Homirpur Bilaspur 
Nachan & Una Kunihar & 
& Suket Solan 

1119.2 159.0 280.7 962.6 

contd~ •.• p/30 
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2.2.9 The distribution of forest area according to dif'ferent 
legal status as worked out from 1976 Forest Statistics o£ 
H.P. is given below in 'Table No.II 4 12. This forest area dces 
not tally with the forest area given under Table No.II.1 as 
the term "Forest Area" used in· both the cases is different. In 
case of forest statistics the term forest area includes the 
legal forest areas under the control of SOrest Department 
whereas 'fbr the purpose of Table No.II.l the term fores't land 
includes all lands primarily used for forestry purposes. 

Note: Table No.II.12 to II.25 are at the end of this Chapter. 

2.2.10 In addition to these tables, some other tables relevant 
to. area i.nformation like distribution of tree fOrest area by 
canopy density and river catchments/group of divisions; 
distribution of forest area by grazing incidence and ri:ver 
catchments/group of diVisions etc. are given in Appendices 
11.1 to 11.6. 

2.3 

2.3.1 

No. of Stems: 

Stems per hectare in different divisions 

The sterns per hectare division-wise and speCies-wise 
irrespective of. diameter class have been worked out and are 
gi'ven in Table No. II .13. 

The diameter class-wise and species-wi.se distribu'tion 
of stems/ha. in each forest division i~~iven in Appendices 
IL._7 to 11.16. 

Stems/he. in different fore,st types 

,The stems per hectare forest type- wise and 'sI?ecies-wise 
irrespective of diameter class are given in Table NO.II.14. 
Th~ st!:lms/ha. in this ca.se refer to expluitable tre~ forest 
area i.e. tree forest area lyi.ng. on slopes below·60o. 

The diameter cias~-wise and spec~es-wise distribution 
of stems/ha. in each forest type is given in Appendices II.17 
to II.21. Here also the sterns/ha. are for explOitable tree 
forest area cominq under different fOrest types. 

2.3.3 Total stems in each Division:. 

The total number of stems in the survey area 
species-wise and forest division~wise irrespective of diameter 
class are given in Table No.II.15. 

The diameter class-wise and species-wise distribution 
o£ these totaL st.erri:S is "given in Table No.II..1E). 

The ftiameter class-wise and species-wise. distrib~tion 
Df total stems for each fOrest divisi.on is give:1 in Appemdices 
II.22 to II.31. 

contd ••. p/31 
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2.3.11 Total st~rns in differ~nt for0st types: 

The distribution of totul stems species-wise and 
forest type-wise irrespective of diaraeter .C!lass for exploit.able 
tree forest area is given in Table No.Ii~17. 

The diameter class-wise and sp~cjes-wise dist.ribution 
of thc'se total stems of exploi table .tree forest arca is .given 
in Tabie No.II.18. 

The distribution of total stems diameter classwise 
and species-wise for each forest type for exploitable tree 
for8st. ",rca is given in AppeBdiccs"II:-32 to II.36. 

Fr9m above it will be s~en that out of 42S.437S million 
stems in the ,c:.ntirc ~urvey arE::B, ·;0,;.5927 million stemt. are in 
exploitable forest area. 

2.4 VolUme Tables 

No felling of trees was-done to work out the g~ncral 
volume equations for important species of this ·Survey. 'The data 
regarding volume and growth of past surveys already Rvailable 
with this Organisation for different species was-examined by 
drawing height diameter curves of the sample tree data of these 
species and also diameter height curv€s of sample tree data of 
the same species of this survey.. hfter this detailed examination, 
it was found that this data of csrtain sp~cies of this survey 
compares very well with such data of same species of some past 
surveys. Accordingly th~ general volume equations of these 
species were adopted from the relevant past surveys. For 
fUrther details Chapter V & VIII of Part II. of this report may 
please be referred to. 

2~4.1 The local volume tables of different species adopted 
£qr this report are given in Table No.II.19. 

2.5 Volume of Growing stock 

2.5.1 Volume per hectare in diff~rent divisions 

Volume per hectare divisions-wise and spccies- wise 
irrespective of diamLter class has been worked out and is 
given in Table No.II.20. 

The diameter class-wise and species-wise distribution 
of volume p8r hectare in each forest division is given in 
Appendices II.37 to II.46. 

2.5.2 Vclume/ha. in different forest types 

Volume per: hectare forest type-wise and species-'IO. ... lse 
irrespective of aiamcter class is given in TGble NO.II.2~. 

contd ..... p!32 
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The volume in this case rcf~rs to exploitable tree 
fo~est area i.e. tree fOrest areas lYing~on slopes below 60° 

The diameter class-wise distribution of volume per 
h~ctare of differ~t species in 8ach fOrest type is givGn in 
rlppendicts I1.17 t~ ~I.51. Here also the volume per hectare 
is fOr exploitable tree fOr8st ur8u coming under differ0nt 
forest types .. 

2.5.3 Total volume in each division: 

~otal volume in the survey area species-wise and 
forest division-wise is given in Table No.II.22~ 

~he diameter clas$- wise and species-wise distribution 
of this total volume is giVen in Table No.II.23. 

The diameter class-wise and species-wise distribution 
of total volume for e~ch forest division is given in Appendices 
II.52 to II.61. 

2.5.4 Volume in difforent forest types 

The distribution of totul volume sp~ci~s-wise and . . 
forest type-wise irrespective of diam~t~r class for explOitable 
trEJe forest arGa is- gi·ven i.n Table No.II.2·1. 

The diameter class-vlise and species-wise distribution· 
of this tctal volume ( of all forest typu"s) fOr the exploi.tablc 
tree £orcst arGB is givenin Table No.II.25. 

The distribution OJ this total volume by' diameter class 
'and sp Gcies-wise fOr euch fOrest type for exploitable trGe forest 
area .is given in Appendices 11.62 to 11.66 .. 

F~orn above tables it will be s~entthat out of 53.2219 
million m of total volume ~n the ent~re survey area, 49.3216 
mill~on m3 is in exploitable fOrest area. 

In addition to the above tables the distribution of 
total stems ( fOr the exploitab16 tree forest are~f by forest 
~ypes/ maturity classes and species-wise as also the distribution 
of total volume ( for the exploitable tree forest areu) by 
forest types/maturity classes and species-wise is gi~en in 
Appendices II.67 to II.68. The maturity classes have been taken 
on the basis of predominant diamet€r (over bark at breast height) 
class of the forest type to which t~c sample plot belongs and 
has been classified on the following basis. 

Maturity 
class 

Immature 

Mature 

D.B.H.O.B. in cms. 
for conifers. 

less than 60 crn. 

60 em and mOrc 

D.B.H.O.B. in cm~ 
£or broad-leaved 

less than 30 em. 
30 em and more .. 

con t.d •••• p/33 
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The volume in all th8 foregoing tables refers to und~r 
bark volume including cull upto a top diam~ter limit of 5 em. 
ovcrbark from the base of the tree. In case of broad-leaved 
species, it is also' inclusiVE:! o"f branch" wood volume upto a 
limit o£ 5 em. overbark dicmeter. In the subsequent portion of 
.the rGport except othGrwisc specified the volume r~ferred to 
will be in this very conttxt. 

2.6 Area and Growing stock of Bamboo 

Though at tho time of starting the survey It was planned 
to collEct field date so that area-and growing stock of bamboos 
ean also be WOrked out but aftcr the compl~tion of this surv~YI 
it was found that the lnamboc data collected from the same sample 
plots where from tr~e data was cOllocted is not adequate for 
arriving at reliable area and growing stock figures. Therefore, 
this data was not processed. Howev~r, the sample plots in each 
fOrest d~vision on which mamboos w~rc found during the course 
of data collection are giy~n_befow in Table No.II~26. 

Forest 
Division 

Kangra 

Mand.i 

Nachan 

Suket . 

NUrPur 

Harnirpur 

Una 

Bilaspur 

Kunihar 

solan 

_Table No-. 11.26 

Sample-Plots having" Bamboo 

Total No. 
of clusters 
(2 plots 
each). 

633 

190 

269 

197 

245 

187 

336 

193 

23 7 

126 

No.O£(two 
plots each) 
clusters on 
which data 
colIcc"ted :-

361 

162 

203 

168 

64 

1S5 

,104 

180 

106 

No .. of Sample 
plots having 
Bamboo 

2 plots of 2 
clusters. 

1 plot of one 
cluster. 

1 plot of one 
cluster 

3 plots of 3 
clusters. 

4 plots of 4 
clusters . 

. -
1 plot of one 
elus ter. 

9 plots of 5 
clusters. 

23 plots o£ 16 
clus t ers. 

2-1 plots of 19 
clusters. 

4 plots of 3 
clusters 

contd. n •• p /34 
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From the above table it is s-een -that thore is some 
Bamboo area in Kunih~r, Bi~aspur and Una Forest Divisions. 
Bamboo are almost absent in the remaining seven divisions~ 
EVen in areaS where Bamboo is found clumps are widely spaced, 
small in size and contain poor grown culrns. These are also 
severely damaged. . 

2.7 Standard Error 

The standard error percentage for area and tota~ growing 
stock in ~ach forest type and also for the total area end 
total growing_stock (exploitable forest area) is given below 
in Table No.I~.27. 

Table No.lI_27 

Standard error percentaqe for the area and growing 
stock in each forest t e and total area and total 
growing stock (exploitable fOrest area. 

Fo res t :r'ypc 

Chir-

Mixed Conifers 

Oaks and-Temperllte 
Hardwoods 

Khair 

Tropical' Mixed 
Hardwoods 

Total: 

.MrEla 

5.2 

7.0 

8.7 

12.1 

5.2 

3.0 

Standard Error % 

Growing stock 

6.7 

8.9 

10.7 

15.3 

7.0 

4.1 

contd •.• p/35 
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CHhPTER-Il1 

DEMAND hND CON'::;U['1P'I'ION" PATTB;RN 

3.1 Demand Zone 

.There is no .important timbor market in the survey area • 
. Howov~r, small timber trade to satisfy the local demands of wood 
is being carried on in every town and important village by 
local Saw Millers. A fe_w years back the timber Depot of Himachal 
Pradesh Forest Department at Nangal waS shifted"to Bilaspur 
where' timber of Timber Extractio"n Division, Kulu (under Himachal 
Prao,esh FOrest DcvclopmeliJtCorporation) and timber extracted 
departmentally in Kinnaur Forest Division is marketed. With the 
taking up of timber extraction in Simla. Forest Division .bY 
HimachaL Pradesh Forest Devclopmont CQrporation since recent 
past a Sale Depot has also been opened at ParwanoQ by the 
Co;rporation. The important timber markets situated on the 
.periphery (outside the surv8y area) wh~re timber from surv~y area 
is marketed ar~ Pathankot, Kiratpur and Yamunanagar. The percant-
'age of timber exported outside the survey area of Chir. Kail 
& Deodar, other conifers, Khair and Broad-leaved species is 
45,33,50,5 and 37 r~spectively. The entire survey area is 
considered as Demand Zone. h low ihtcnsity survey as explained 
in: Chapter VI of Part II of this Report was done 'to estimate 
the pres~nt level o£ dcm8nd and consumption pattern for 
different purpo.ses. The variety of species, numerous shapes 
and sizes in which timber is utili.sed, innumerable uses to which 
timber is put and a great variety of consumers mo&tly illiterate 
and poor maintenance of detailed updated records in offices make 
the study extremely co'mplex and, thE.;re£orc, the estimates of 
demand are rather indicative. -

3.2 Recorded production of wood 

00st of the' forests in the survey area are unde;r- control 
of--State Forest Department and removal of wood by different 
.agencies -£rom th~se fOl:ests is contro_lled by the 'Forest Depart­
ment. h11 tpe timber removed for trade purposes is extracted 
by contractors and a substantial amount of wood is given every 
year to the .. right-holders Gnd concessionists from Government 
':fores,ts.. TherE:) are vqry sffiC?-ll scattq,rcd: patches of. private 
'.forests as also tn;8 grown in the private agricul tural· lands 
'and are removed mainly for different pcrsona.l_.·uses. There is 
also a policy of the Governmcpt to give land to :thc1landless 
people and farmerS wi th very ... small hoJ:dili.gs.· This practice 
of' giving land to these catcgori~s of· p\.::op~e is c'alled 
"MUTOR" and" most ''of the lCJ.nd given for'this purpose was the 
land which used to be put to forestry .. uses. This practice 
has" however', been stopped rCgently. The· data regarding 
production of timher has-been collected from. concerned Pivisional 
Offices and fbr thlS purpose removals from Governm0nt as we1:1 
as private forests by pl'l agencies have been taken into' 
account. This information for the last four y~ars i.e.1974-75 
to 1977-78 is given: in Table No.III.l. 

contd •.• 



Year 

1974-75 

1975-76 

1976-77 

1977-78 

Total; 
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Table No.IIr.1 

Year-wise production of timber £rom Govt.Forests 
and Private Lands 

Unit - M3 (WRE) 

: Species or Group of species : Total 
.~~----~~~----~~--~--~~~----~----~, : Chir Kail Other Khair Broad-: 

& coni£ers leaved: 
De6dar ' 

195264- 85785, .38317 55479 2001'7 ·394862 

136637. 90337 ,10692 22549 12745 302960-

136119 129730 7'1406 :?5629 16039 381923 

130566 110691 69516 ~7924 12489 371186 

?9_8~86 416543 222931 151581 61290 1450931 

149647 104135- 55733 37895 15322 362733 

• FirG­
! wood 

67024 

3664-0 

71896 

61824 

240584 

60146 

3.3 Suppli€:s 

The Forest Dopartment supplies timber and firewood 
to various Gov:ernment Departrr,ents, Corporations, ;.utonornous Bodies 
-for their util~sation. The departmEnt also supplies timber to 
local people who have rights and concessions in the forest for 
their bonafide domestic consumption at concessional rates. This 
information has been collected from concerned Divisional Forest 
Offices and year-wise supply made for the last four years i .. e. 
1974 ..... 75~to 1977-78 i.s given in Table ND.III.2 and III~3. 

Year 

1974-75 

1975-76 

1976--77 

197"1-78 

Total: 

;:lverage 

Table No,III .. 2 

Year-wise supply of wood to various Govt. Departments~ 

Uni t - M3 (WRE) 

: To-tal : Firewood , _Species or Group of species , 
: Chir Kail & Other Kha.ir Broad-, Deodar conifers leaved • 
1060 1781 19428 50~ 22779 88 

510 1126 19927 141 2;1704 138 

158 1043 17921- 64-0 19,62 257 

647 :1.227 16876 230 18$90 394 

2375 5183 74152 1515 83225 877 

594 1295 18538 379 20806 2i9 
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Table No.III.3 

Yea~-wise sUppli~s of wood to Right hold6rs & Concessionists 

Unit 

I J 

Year I Species or group of species I . ! 
I 

Total: Firewood 

: Chir Kail & Other Khair Broad-
Deodar· conifers leaved 

I 

1974-75 32596. 9979 673 1592 44810 485 

1975-76 29755 15781 3717 5695 54948 663 

1976--77 , 27490 20787 4617 .3800 I 56694 730 

1977-78 
L~ 

31184 18263 5725 3982 59154 921 

Tota'l; 121025 64810 14732 15069 215636 2799 
.' 

Average 30256 16203 3683 3767 53909 700 .. 
• J 

3.4 .§xport and Im[2crt of Wood 

Therl':; is hardly any import of timb~r, .into th'e ·survey area 
whereas a fairly good quantity of timber is exported to dif£ercnt 
market.s ,in Punjab and HuTyana from the survE.Y aTc:_;a for' industrial 
and domestic consumption* This informntion £or the last four 
YC':3-rs i.e. 1974--75 to 1977-78 is given in Tablc, No.III*4* 

Table No.III .. 4 

Yeariwse Export of wood from Forests and pvt.lands'_ 

Uni t - M
3

.(WRE) 
I I 

YE:a.r -Species or Grcup of species : Total : Firewood 

~ Chir- Kail & Other Khair Broad- ! Pulpwood 
I 

I Dcodar conifers leaved I 
I I 

1971-;75 76609 39747 18216 6112 8003 148687 66717 

1975-76 76643 28976 17048 6980 2301 131948 33517 

1976-77 
;(, 

64"423 31022 51868 7605 10651 165569 73813 

19777.78 55711 11598 ,16915 8037 1689 153950 ,10499 

TQta~~ 273386 1,11343 131047 28731} 226411 600154 214546 

;:,.vc=.rage 6eJ46 35336 33S12 718,-1, S661 150039 53636 

3.5 ~EEarcnt consumEtion of wood 

The average annunl production of wood less the ·export 
outsi'de the survey (J.rc2. should be average annual apparent 
consumption within the s1...!rv~y area and the same is given in 
Tablc~ No. I I I.5;' 
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3.6 Consumption Pattern 

Wood is consumed within the survey area mostly for 
house-construction, fuelwood, packing cases and by other Small 
-wood Based Industries like furniture units. Therc.~ are no major 
Wood Based Industries + in the survey area except those m~ntioned 
in para 1.11 of Chapter-I, under caption "Existing Industries". 
In addition the wood is also exported to markets outside the 
survey area. The wood consumption by local p~opie, local 
industries and present level of export have been considered as 
the committed demand, which forests of the survey area have to 
fulfil. The estimate of actual annual wood consumption has, 
thGrefore, been mode in following cat~gorics. 

3.6.1 

(1) Wood consumption by local people 

(ii) 

(iii) 

(iv) 

(a) House construction, r~pairs and rep~acements. 

(b) Furni tu're and fixtUres 

(c) l ... gricul tural implements 

(d) Fuel~Tood 

Consumption by industries - only packing 
case industry. 

Supplies to different Government·Departments. 

Exports. 

Wood consumption by local pcopl~ for domestiC purposes 

j.~ low intensity sC!,rnpling survey- was done for estimating 
the per capita/hous8-hold consumption of wood by local people 
for 'domestic purposes. The per capita/house-hold consumption 
of wood for different purposes as estimated by this survey' -is 
given below: 

(i) House construction 

C ) 3(, ) f .-a Rural area - On an a.verage 10.75 m WRE o. t.l..moer 
is used pcr house- hold f9r construc-
tion of new houses. The species 
mostly used for this purpose are 
Deodar, Kail and Chir. 

3 
On an average 1 m (WRE) of timber is 
required for furniture and other 
house-hold wooden articles per 
housc- hold. The species mostly 
used for this purpose ara broad­
leaved, DC9dar and Chir. 



( ii) 

-54-

(b) Urban area - On an average 5 m3 (WRE) of timber 
is required per house-hold for 
construction of a new house. Mostly 
Deodar~ Kail and Chir is used for 
this purpose. .. 

For furniture and ot,hE:r housc;- hold 3 
wooden art~clBS on an average 1.25 m 
(WRE) of. timber i.s requ.iri:;d per hous c­
hold. The species mostly used for 
this purpose are Broad-leaved and 
Deodar. 

i .. gricul tural Implements. 

The main agricultural impl~ments being used in the 
survey arca are Yokes, Ploughs and Levellers. The number of 
Bullock carts is very "negligible. The average wood consumption 
£or each of.these implements as worked out from fleld data is:-

(iii) 

(a) Yoke -

(b) Plough 

(c) Leveller 

0.03 m3 (WRE)/piece. Mostly broad­
leaved species are used for th~s 
purpose. 

3 On an average 0.12 m (~,]RE) of timber 
is required per piece and mostly 
broad-lEaved species are used~ 

On an averag~ 0.15 rn
3 (WRE) of timber 

is r8quired per piece and mostly 
Chir a is us~d for this purpose. 

Firewood requirEment 

(a) Rural area 

(b) Urban area 

On an average 600 kgs. per head per 
annum (includes firewood equival~nt 
of charcoal). This is equivalent 
to' 0.83 m3 <..vJRE). 

On an average 440 kgs. per head per 
annum (includes firewood equivalent 
of charco~l). This is equivalent 
to 0.54 m (vlRE) • 

Note:- 725 kgs. of fuelwood ~s taken as one 00
3

• 

3.6.2 Consumption by Industri es: 

There is hardly any major wood based industry in the 
survey area. However, there· nre a fairly large number of·Saw 
Mills and a sufficient number of f urniture units within the survey 
area. In addition there is a small numb~r o£ other units using 
wood c. g. Gun_'butts, Match Industry J 2\.ctivated Carbon etc. The 
total purnber of saw mills in the· survey area is approximately 
270 and most of these h<3.ve only one verti cal band saw. ~a"Wing 
is mostly done either for packing cases or to cate r to the local 
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requirements of sawing and, thdrefare, most of these saw Mills 
are seasonal. Some Saw Mills are combined with other units like 
flour mills. o~l extraption an~ rice milling. A fairly large 
number of these units were visited for data collection on 
employment and input-output ~tc. The results of this study arc 
given in Tuble No.III.6 and Table No.III.7. 

None of these units have committed supply and only five 
medium sized wood based industries situctGd within the survey 
area have comm~tted raw-material supply from the forests of tho 
survey area.. The yearly cornrnitted quantity of wood as ascertained 
from thG .Forest Department of Himachal Pradesh is about 28,650 m3 
per annum from the survey area the details of this-committed 
supply are given below in Table No;III.8 .. 

Table No.III.8 

Name of the 
Industry 

Manufa,cturing 
h.ctivity 

M/s Peters India Match 
(p) Ltd.Bilaspur splint 

M/s Him' Chern (p) i-;.ctivated 
Ltd. Nalagarh. carbon 

Mis Yashpal Garg 
& Co. (p) Ltd., 
Parwanoo. 

Mis Wazir Udyag, 
Karsog. 

Shuttle & 
Bobbin 

P~ncil 

Slats 

Mis Dinesh Carbon ... -;ctivated 
Pvt. Ltd. Jabl~ Carbon 

I I 

• Committed quantity I RGrnarks 
1 of wood per annum 

I <m3
) 

Species 

Chir 

Chir 

Quantity 
I 

11,000 

6,000 

For 20 years 
upto 1995 

For 20 years 

Maple 4,000. The supply is 
Birch' 1,000 to be made from 
Bird 1.000 forests of 
Cherry Simla,N~.han 

Kharsu oak4,OOO &.Bilasp~r 
walnut 1,000 C~rcles.kppro- 3 
Horn bcam(l:~s avail_-';lmately 3000 m 

able) .; 15 taken as 

Deodar 
Horse­
chest Nut 

Chir 

_. supply from 

1,800 
2,650 

4 .. 200 

Bilaspur Circle 
i.e.survey arGa. 

For 10 years 
upto 1990 

Total: Chir -.21,200; Deodar-18DD; Broad-'leaved-565D = 28,650 

This committed supply has been tak~n as committed demand 
for future also. 
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The other major demand is from packing. case industry 
for making packi.ng cuses 'for fruits. The require:m<.:;nt or t.imbc-r· 
for fruit packing caS8S has 'been wOrked out by H.P.Horticulture 
Department for the entire State for three categories of fruits 
nam£Jly t,pple; Other Temperate Fruits (O.T.F.) and Citrus Fruits 
for the present and for future. This, requirement has been worked 
out depending upon the marketable surplus, of all the fruits and 
percentage quantity of, these fruits being packed in wood~n cases. 
The basis of calculation is 50,75 and 60 cases of apple, other 
temperate fruits and citrus fruits per m3 of wood respec~ively. 
From this requirement for the whole State (present as well as 
future) t e requirement of th~ survey area has been calculated 
in the same prbportion ~s the area under these fruits in 1976-77 
in survey arei3 holds, wi ttl the area unoer thEs C fruits .. in the 
whole State in 1976-77 and the Surne for d.iffcrent fruits for 
different yoars is givGn in Table No~III.9. 

3.6.4 Exports and Supplies to differ8nt Departmentsl 
Organisations. 

; 

Information o~ export of wood as well as suppl.ies to 
di~fer~nt departments ,is given in Tcble No.III.2 and I!I.4. 
Since there is no commitm€.:nt and obligation to increase these 
supplies in future, the future demand on these accounts, is taken 
the same as at present-. ' 

3.7 Present \and future No. of house-holds and .i--.griclll tural 
Implements. 

(a) House-holds 

hs per 1971 Census total population and nUmber of house­
holds both urban and rural in the survey area were as under:-

Urban 

Rural 

'J;'otal 

Population, 

1,31,590 

21,65,735 

22,97,325 

No.of HOllSe-hol~s 

33,033 

3,96,687 

-1/~9.720 

The total population at H.P~State in 1971 was 34,60,431 
and the average annual rate ox growth (simple rate) was 2.304% 
both £or rural and hrban during the period 1961 to 1971. hs 
about 2/3 population of th~ St~te is residing in the survey area, 
the same ratG of growth is adopted for ~orking ou~ ruture 
population and house-holds. It is also presumed. that the number 
of house-hOlds will ).ncrcas,c in\ thE:! same proportion as population 
increases. The future popu~ation and house-holds as worked out 
for survey aic~ are given ih Ta~le No.IIi.l0. 
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Tcble No.III.10 

Present and Future population and House-holds 

I 

Year I PO]2ulation No.of House-holds I 
I Rural Urban Total .R-~_al Urban Total 

1971 21,65 ... 735 1,31,5-90 22,97,325 3,96,687 33,033 4,29,720 

1979 25, 6"~, 923 1,55,8<15 27,20,766 .l;, 69,804 39,122 5,08,926 

1980 26,14,822 1,58,876 27 ... 73,698 4·,78,9'17 39,883 5,18,827 

1990 31,13,807 1,89,195 33,03,002 5,70,311 117,194 6,17,834 

2000 36,12,792 2,19,513 38,32,306 6,6L737 55,10::1 7,16,842 

(0) ;:.gricul tural Implc.:mcnts 

In 1977 there were 4,6·1,126 wooden ploughs and 54,11,1 
iron ploughs in the State of H.P. (SourcG.- Handbook of Statistics. 
H.P .. 1978). ConsidGring that ,their number in the survey area 
is proportionate to the rural pqpulatior.. of this area and also 
that in future th0 numb~r of agricultural impl~mcnts will increase 
at tho same rute as population. FUrther t3king that for each 
plough thE re", is one Yoke and cnc. Lc:~-sller to make a cDmplete 
set and also that the timber used for 2n iron plough is ~ of the 
wooduo plough, thE:: present and future rcquirsmc,rit of wood for 
agricul tural implcmc.:n ts has bc:en worked out. The number of these 
implem;;:;nts in the) survey area during 1979;1980;1990 and 2000 
has been w,ork~d out as 3.30,5'66~ 3,38 .. 1Fi9, ,1,15,.948 and 5/11,61-6 
respectively. 

3 .. 8 Present consumption of wood 
.\ 

In the estimate for pn:sent (during j979) consumption of' 
wood fOr £ollowing assumptio~slhavc been made: 

(i) The life of a house is 100 years both in rural and 
urban arcus. In case of houses in rural area one 
percent 'Of th£.: ,timber requir~d for new construction 
of a ho~se will be used for y~arly ~epairs. In case 
of urban hcuses the yQ~rly repair requirement o£ 
wood for a house will be 0.5% of th€ timber reqUired 
for new construction. 

(ii) FurnitUre and wooden articles will be replaced 
after every oight years i.e. the yearly roplacement 
requirement in this case will be 0.125 of'new 
manuf2cturc .. 
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The 1i£c of all wooden agricultural implE.:ments 
on an average will be 2~ years i*e* the yearly 
rcpL~cerncnt requiremcrlt ,in this case will be 0.4 
of new manufacture. , 

40% of fuel-wood 'requirEment will only come from 
£orests covered. in tho survey and the 'remaining 
"60% will be met from private areas and ag_cicultural 
waste etc. 

On the basis Of above assumptions the ,consumption of wood 
fOr different house-hold purposes during 1979 works out as .under: 

(i) House construction, 
-Repairs and rcpl<accments 

{i.i) 

(iii) 

(iv> 

(a) 

-(b) 

Urban 

Rural 

Furniture 

(a) 

(b) 

Urban 

Rural 

i~gricul tural Implc..m("nts 

Fuclwood 

(a) Urban 

(b) Rural 

3.9 Future Demand 

Unit _ M,3 (WRE) 

7,_359 

7,097 

68,180 

33,663 

8~Sl,554 

The future demand of wood will depend on many -factors 
such as growth in population, change in income structure, price; 
trends of various commodities~ change in utility pattern of wood, 
availability of_substitutes for wood, consumer's preference etc. 
The major dernano of wcod at present and_ i.n future will be from 
rural population scatt£.red-all over tho survey area and no 
substitute of wood ,is likely to be available to these people first 
due to non-availability of any alternative and secondly due to 
transportation and distribution problems.. Therefore, the present 
pattern of consumption is presumed to be continued and the increase 
in demand of, wood is taken in proportion_ to thE.: increase in 
population. The demand of \rlood fo'r packing cases will also 
increase. dUEt to incrC.'ase in the orchard areas and people IS 

inclination to go in for horticulture. Since the supplies to 
other departmonts as ~ell as ~xports of wood outside th~ survey 
area is neither committed nOr obligatory,. therefore, their future 
demand has been taken same as th~ir pr~sent demand. The estimated 
anticiputcd demand of wood for diff...::rent purposes as worked out 
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for years 1980,1990 and 2')00 ·is given In Table No.III.l1 
(Table on next page). 

The apparent consumption ·as w·orkE::d out in Table No. III. 5 
is far less than the present consumption worked out in. Table 
No.III .. 11. The major disparity j_s in case of fiJ:"cwood and i.t 
may be due to the fact that the fircwood being removed by 
villagers £rom nearby forests is not being accounted for correctly 
Also in case of deman.d wor}CEJd out for h~use construction and 
repairs Some timber-might be coming from one1s own trees. 
Further pres~nt demand (for 1979) worked out in Table No.III.11 
is inclusive of exports whereas yearly aV2ragc apparent 
consumption wvrked out for 1974-75 to 1977-78 ~n Table No.III.5 
is exclusive of exports. 
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CH..\.PTER- IV 

GROWTH R\TE l.ND POTENTIJ.L ..-.NNU;"L CUT 

4 .1; Growth rate 

The growth ~atc of Chir, Kail, Deodar. Fir and Spruce 
has been worked out by taking out borings with the help of 
Pressler Borer and measuring the thickness of last 10-years and 
previous.l0 years. annual rings of a large number of randomly 
selected sample trees. From this, annual basal area increment 
percent of these-species for diffcr€;nt diameter classes has been 
worked out. This past annual incremLnt porcent of basal area 
for these species is given in J-\.pp~ndix IV.i. Presuming that the 
volume increment percent of a spc:cics in each diam~ter class is 
equal tc the basal area increm~nt percent of that class the 
weighted average annual volume increm~nt percGnt of different 
conifer species of the crop have been worked out for the 
exploitable tree forest area and the same are given below: 

Species 

Chir 

Cedrus deodara 

Fir 

~lieighted ;..vc rC!ge ).\nnual 
Volume Increment P~rcent. 

2.70 

1.78 

1.40 

hS the grow1~g stock in Chapter II for th€ exploitable for~st 
area has been worked out for D~odar and Kail together and Fir and 
Spruce together i.e. other conifers therefore, the weighted 
average annual incr~mcnt percent of Deodar has been applied for 
Kail-Dcodar growing steck and of Fir for Fir & Spruce i.e. other 
conifers growing stock. This app1ication is, howcver l based on 
the observations that the extent o£ Deodar forest is more than 
Kail forest and the increment is almost same in both the speci~s. 
In case of Fir & Spruce grow~ng s~ock, the extent of Fir forest 
is more and the increment of Fir is 1£55 than Spruce making the 
estimates satter rather than cxaggerat~d. No fellings/stump 
analysis WliiI'rc do'ne to assess the age of the crop to find out age 
diameter relationship or age -height relationship. However, 
diameter h~ight relationship of a few speei~s has been worked out 
and the same is given in l"ppend~x No. IV. 2. 

4.2 Present Forest Management 

The prescnt forest management in this area is regulotcd 
by thG working plans of respective divisions. In all there are 
nine working plans dealing-with the pr~sent manag~mcnt of these 
forests. ;.11 the Chir forests arc bLing worked under uniform 
system or its modifications like Punjab Shelter Wood System or 
Indian Irregular Shelter wood System. The rotation in almost 
all the cases is 120 years with fixed or floating periodic blocks 
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depending upon the silvicultural system. The explol~able 
diameter varies from 55 to 63 ems. <:lod in some cases there is 
provision of retention of advance growth upto 20 em. d~-b .. h .. 
over bark.. Deodar' and Kail forests are also being worked "under 
similar prescriptions as for~Chir. Tho fOrests of these species 
are confined to Suket, Nachan, Mandi and Kangra Forest Divisions 
with small areas in a few other diviSions. Tho Fir and Spruce 
forests are being worked under selection system. The exploitable 
s'ize is 60 cm and the felling cycle is 1.5 years mostly 
co}:'responding to the period of the plan. In almost all working 
circles dealing with Chir, Deodar & Kail and Fir & spruce 
managem~nt. artificial regen~ration has been suggested wh~re 
natural regeneration \-.7ill not k8CP pace with removals. The 
working of most of the accessible Oak forests has been prescribC-"d 
for fuelwood, a'nd thE: silviculture system is coppice with standard~ 
of shElter wood with its modifications c.g. Punjab S~heltcr wc~d 
System has been prescribed in case of Kang-ra Division with 120·· 
y'ears of rotation and <1 pc.riodic blocks of 30 years each. Where 
coppice with standard system is pr€scrib~d the rotation for 
coppice is 30 to 35 .ycars and that of standards 60-70 or 90 YLars 
'i.e .. a multiple cf coppice rotation. The other main sp~cies 
found in tho area is Khair and it is Deing managed under 
scl~ction system. The exploitable size fixed is 25 ems. The 
felling cycle mostly adopted is 10 or 15 years correspunding 
to the period of the plan. The other species found are not 
economically important, cmd they ar{.) b€;ing worked either for,· 
fuel-wood Extraction or charcoal burning etc. Hreas at present 
being worked und~r different working circles are given in 
Table,No.IV_l. The, working circles arenamed according to tho 
prescribed silvicultural system or main species of the forcst 
COVe n:.:d by i t,_ (Table lfo. IV.1 on next page) • 

4.3 Future' Management suggested 

The main Object of this survey is not to prE:scribe fut~"c: 
managem<:mt and also it is not d~sir2ble to deal with this 
important subject when survey is done on a macro ll;vel. For 
pr;:.scribing future management detailE.:d studies in many respects 
at micro level arc necded~ Howc:v~r, as the potential annual 
cut too. be indicated in the subsequent paragraphs has some 
rGlation with thE.: system of management, therefore .. some indio::::ation 
is given about future managem8nt here .. 

The main single c~nsideration in prescribing the 'managcm8nt 
o:f a forest is its composition or type i.e. the spec'itos which 
forms :the mCljor porti on of the forest in the shape. of number 
of stems. In this Report' five forest types have been adopted 
based on' species occurrence •. The other considerations in prescri­
bing the_ mari'ag·cment of a forest arc the ,;size of th~ crop, extent 
in are"a, terrain, pace of-- rc:gcnoration, s.ize of the timber 
r€:::qtiired to be, pr~duccd q.nd local uE:'marids etc.etc. Therefore, 
the future· mun~~Gm0ntris rboing proposod on the basis of 'fOrest 
types here and for· _each tyPe it is suggested as f o llows:' 
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Chir Type - The area under this type is 1,620.4 km and 
is met -wi th in all' the divisions. The number of stems 
of Chir arC 78.78% of tll.e total stems and by total volurn~ 
it forms 94'.57% or the growing stock in the type. There­
fore ,our rna'in management criteria :for this type should 
be for Chir. ;~s 'forEst management is a'long term plann­
i.p.g and should not be changed frequently as this change 
may sacrifice a major 'portion' of the crop and may also 
effect the locality conditions adVersely, therefore; 
inthis type ,it is sugg(o;stcd that the present syst()m of 
man~gemcnt may be continu~~ -i.~. uniform or shelter wood 
system wi th fixed or floating periodic blocks and 120 
y~a+s rotation with 60 em as exploitable diameter at 
br€;ast height over bark. 

Mixed Conifers:' The ar€q. under this type is 1,059.1 krn2 

and it is mainly confin(.;d to Mandi, Nachan, Suket and 
Kangra Forest Divisions. The area in other divisions is 
very ,small. The. crop mainly consists of Deod~r and Kail 
(26%), other conifers (29.4%), all Oaks (17%) and oth~r 

-broad-leaved ,species (15.3%) in tCDmS of total No. of 
sterns. So far volume is conCArne9, Deodar & .Kail ~rm 
36.3B'Yo and other conifLrs '~5. 90% of thEj total volume of 
this type. The management critoria in this type should 
be mainly' wi th '''regard to the conifer species as they 
oCCur in almost pure patches. Here also the present 
syst~m of manugGm~nt should continue fOr conifer species 
i.e. uniform/shelter wood system with its modifications 
'wi th fixod or floating periodic blocks. The rotation 
will be 120 'years and exploitable siz'e 60 cm d.\b.h.o.b. 
and &bove. However, as,-.~Dccdar does- not develop ClJll 8ven 
if retained for long~r period and being the main structu­
ral timber its- demand is mostly in larger sizes, thc.r8forc, 
in caso of pur8 D80dar crops the rotation may be raised 
to 150 years or· so. There are some very good Deodar 
forests in Suket Division; In case of fir and spruce, 
selection system shoul'd be continue:d.. ;:.long wi th conifer 
species· the economically important broad leaved spcciG,s 
may.be removed by se1~~tion system~ 

Oaks. and Temperate Hardwoods: The area of this type is 
861~O km2 and is mainly confined to Kangra. Mandi, Nachan 
and Suket divisions with comparatively small areas in 
Bilaspur and Solan. Only Ban oak forestS_in this ca~e 
which ar€:: accessible and situated on moderate gradients 
may be worked for ruel wood supply to the nearby 
habitations. Such for~st5 can be worked under coppice 
with standard system a.s at pn:::sent.; Though all Oaks 

'make '26.42% of the total stems of this type, but they 
make 'a consiCcrable high percentage of volume i.e .. 56~67% 
of this typ~ .. The other: Oaks exc:cpt Ban Oak are usu.::llly 
situated on stCI2P slopes, Nalla banks and. inaccessible 
localities. The:se may be worked under seledtion.systcm 
along with othur economically importmlt brqad":'lcavcd 
sp~cies of that area. ' 
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Khair Type: The area under this typo is 261.9 km
2 and is 

mainly conrinc.d to iiurpur, Hnmirpur, Una, Bilaspur, and 
Kuniha£ Forl..-st Divisions. The .main-species in this case 
is Kha.ir which fo'rrns 67.36% of the crop hy total number 
of "stems and 66 .. 68% by total volume. Tho managGmont 
of this forest should be mainly for Khair.. Some of these 
for~sts arc sit~ated on s~tes highly vulnerable to soil 
erosi-on. Here the managcmLnt should be mostly for 
protection of si te and only selection fellings of trees 
should be done.. In suitable areas clear felling ano 
planting may be ca-rried out. -

Tropical, Mixed Hardwoods:- The area under this type is 
1195.1 kro2 and the' spcci~s mostly 'found arL low level 
mixed miscellaneous. i. fow species like Khair,Dhaura 
Lannca ar9 only ',:;f some economic importance in this 
arc. a.. The percentage of these species in this t.ype 
by total number cf stems is about 34% and by volume, about 
38%. Most of these forests ar:c situated on the hills 
adjcining the pl<:l:ins ond th8se areas arc 'highly vulnerable 
to erosion in the shape of gulii~s, chos etca This forest 
type is founG ~n all forest division~, but its extent is 
comparatively less in Mandi, Nachan and Suket divisions. 
Mqst of thcs~ fOrests will noed their management for 
protection of, the site. However, depending upon the 
vulnerability of the site to the soil erosion st.)lection 
system Qr clear felling with plunting may be adopted. 

4 .4 Poteriti al i .... nnuRl cut ( Yi'Gld) 

Yield from a forest depends upon the grGwing stock, its 
c"ondi tien, growth rate", silvicultural systE.:m, 'rotation, pace of 
r(.;gcncration ~tc., etc. To study all thoso fu.o-tors and prescribe 
yiE;ld an in ,depth s,tudy at micro level of tiach managc:.mcnt unit is 
n(.;(2ded 2nd the same is beyond the scc-pc of this macro level 
survoy. Therefore, keeping in view a-few factors only like the 
total growing stock, its sizcm growth rate and growing stock per 
hcc:t.: poten'tial annual cut has be(;:n worked out, fOrest type- wis{:) 
for the exploitable tree for~st area. It may be rioted that the 
potential annual cut sugg(.;stcd for different' species in different 
forest types is only indicative. The potential annual cut 
suggested for different species in different forost types'is as 
follows: ' 

(i) Chir Typo The tob::,l volume of this forcs:1 tyPE: "j-n , the 
exploitable tree forest er~a is 92,79,800 rn of' which 
Chir is 87,75,600 m3 • Th~ volume of Chir above exploitable 
size (60 em d.b.h.o.b. and above).is 14.4% Of the total 
Chir v~lumc.. From thc""ta.ble- rcg2.rding stems/ha. by species 
and diamcte:r class c,f this. type it .is ;found ,that distribu­
tion 6f stems of Chir ;in different diameter classes is 
quite satisf~ctory i.e. regeneration is not a problem .. 
However; whcrcye:r regeneration dOeS not come ,up satisfact­
'orily it can be supplcmQnt~d by planting~ From the table 
r.cgarding volume per hectare it is found that volume of all 
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the species is 59.351 m3 per hcct~rc in this type. (Of 
this Chir volume is 56.127 rn3)~ This per hectare volume 
is very low and these f(...·rests arc in urgent nLcd ()f en~lct 
m~nt·of their growing stock. The volume of Deodar and 
Kcil in this type is very negligible., K~ping these 
considerat~ons in view it is propose~ that ,annual cut 
in this type should be ~ of the average annual increment 
in cas~ of conifer species i.e. Chir and Deodar/Kail. 
In case of broad-leaved species occurring in this survey 
area no reliabl~ growth statistics arC available. The 
broad leaved sp8ci8s'as stated in itern No.4,3 occurring 
in this fores,t type ,:,il1 also be worked at the same 
rotation as Chir. Therefore, the annual cut proposed in 
their. case is growing stock/rotation in stead of twice thE; 

·growing stcck/rotat~on. This also has been kept half 
to enrich the growing stock. 

Mixed Conifers - The total volume in this forest type ,in 
the exploitable arca is 1 1 59,01,500 rn3 • O£ this Fir/' 
Spruce, DeodarLKail and Chir h2vc 73,26,500; 58,07,200 
and 5~ <16,100 m3 respc:cti.vQly. Tho volume of th8se 
species abOve 8xplbitable size (60 ern. d.b.h.o.b. and 
~abovc) is 51.2%1 21.7% and 18.8% of thair r8spective 
volume·. From the table regarding stems/ha. by species 
and diam€:t\..r class of this forest type it is found 
that the distribution of stems is quite satisfactory in 
different diambier classes and rEgcncrat~on is not a 
problem. However, in areas where regeneration does not 
keep pace with the removals artif~cial regeneration can be 
resorted to. From the table about vo1ume/ha. it is found 
that volume of all the species is 173.658 m3 per hectare 
in this £or-Gst type. Thus tho position of growing stock/ 
ha. is not bad. Koeping these considerations in view 
annual cut proposed fOr different species of this typo is 
as follows:-

(a) Chir, Dcodar/Kail - ';:,vcrage hnnual Increm8nt. 

(b) Fir & Spruce - Average hnnual Increment 
+ VM 

Rotation 

-whero - VM is growing stock above exploitable size. 

(c) 1 ... 11 other species - _growing .;:;tcck/rotation (rotation 
is 120 years). 

The annual cut proposc.o for Fir & Spruce is comparatively 
morc' than other conifer spocies as Fir and Spruce have 
higher percentage-or volume above exploitable size and are 
also ,more susc'eptible to cull when grown to larger sizes. 

, 
Oaks & Temperate Hardwoods: - Oaks arc the main species 
of this type and constitute 5~67% vf th~ total volume 
of this type.' On the whole crop is below 30 em. d.b.h~.b 
and gre-wing stock per ha. of all the species in this ,typo 
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is 102.412 m3 which is quito low. The rotation adopted 
for this purpose is 120 years. The annual cut proposed in 
this case for all thE: broad lcavE;d. ~p8cies is, therefore" 
growing stock by rotation. In cas~ of conifer species 
occurring in this type the annual cut proposed is average 
annual increment. ~fuerevcr Ban Oak is worked under 
coppice with standard system the annual cut may be 
r~gulated by forming equi-productive coupes of thoso units 
of In2nagem<:..:nt. 

Khair tyPe - Khair is the Inuin species both from occurrence 
point, and CG-Gnomic p;__:int of view in this type. It forms 
66.68% of the total volume of this type. The present 
crop of this species is mainly below 20 cms d.b.h.o.h. 
VOlume/ha. afall the species in this forest type is 
74.776 m3, which is "'[cry low. . ;-.nnual cut proposed for all 
the broad-loaved species l)f this forest type is growing 
stock/rotation and rotation adopted is 60 years. In case 
of conifer spoci~s to whatcyer extent those uccur inthis 
type the annual cut will be average annual increment. 

Tropical Mixed Hardwoods There arc only a few Gconomica-
,lly impcrtant species in this typo like Chir, Khair, 
Si8S00 and Dhaura etc. The crop is mainly below 20 cms. 
d.b~h.o.b. and vo~ume/ha_ of all the species in this forest 
type is 101.960 m. The annual cut propcsed for all 
broad l<;;:aved species in this type is same as in Khair 
type with ~he sarno rotation. In case of conifer species 
it is also same as in case of Oaks and temperate hardwoods 
type. . 

Following the above formulae the total ~xpccted annual 
cut of differ~nt species in difforent forest types is given in 
Table No.IV.2. The contribution to total annual potential out 
of all conifer species is 51.8% 'and that of all broad leaved 
spec;ies 48 .. 2%. 

:1.5 EXP2ctud Net ;..nnual Cut 
... 

No felling of trees was done to prepare general v0lume 
equ9-tions and to find out the" cull vol urnc or cull percentage 
in different species of this survcY8 The cull percentage for 
d~ff~rcnt species as adopted in those 'past surveys where £rom 
volume equations were adcp~ed has been adopted to work out 
the net annual ~t. The cull percentage adopted is as follows: 

(i) 1.11 Oaks 25%. 

(ii) Other coni£crs 2010 
i.e. Fir & Spruce 

(iii) i.ll other species Nil 
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The net annual cut so wcrkod out is ,as undcr:-

Sp~cics/Group of SQCCiC5 

Chir 

Dc:odar/Kail 

Other Conifers 

;.11 Ooks 

High Level Broad-leaved 

Khair 

Low Lavel Broad-Leaved 
and Miscellaneous. 

Net ;.nnual C1.l t 

143527 

104252 

108294 

35880 

2650 

45880 

260020 

Total: 700503 

(m3 ) 
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CHJ~P'1'ER-V 

LOGGING ;~ND T~·.NSPORT COSTS 

5.1 Introduction 

; .. J.:though there will be no \"locd su.rplus. £rcm the sUrVey 
ar~a even ·then it is necessary to know the existing eost of 
legging und transport op,,-r2.tions. The main cbj(.;ctivcs of this 
stu.dy wqre: 

(i) 

(ii'i) 

to find out tho existing cost of various loggi.ng 
and transport operations: 

to kn;;>w the existing level of mechanisation of 
th(.;s~ operations and 

to collect infurmation regarding existing road 
net work. 

Ts> know th~ existing cost of various logging and transport 
operations data was coll~cted fram 51 COupes being'worked in 
different forest divisions c£ the survey area. The detailed 
methodology adopted for collecting field "data for this study 
is given in Chapter VII 6f Part of this Report. 

5.2 Logging and Transport Costs: 

Tho. present logging costs uS collected from different 
divisiuns·for differc:::nt operations both for coupes of conifer 
specieS and for coupes of broad-lcClycd species are. given in 
Table -No. V.1 &. v. 2. -In some cases the cost break up for 
differ~nt opGrations is not given b8causc in such cases the 
cost given fOr one op~ration is inclusive of other operations 
Most of the logging operati-ons arc done on contract basis and 
the unit adopted for payment of these costs is rn3 sawn wh8re 
sawing at site is done or else it is far m3 round i.e. where 
no sawing at site is dOne. The eff road transport in most of 
the cases is manual or by mule or, by rolling and skidding. Only 
in two divisions x:opcways ax:c use::d in s~rne C0UpCS, whcrt::as only 
in one division wet ~lides are made for off-road transport. 
So far as on road tran.sport is concerned tho rates arc both 
inclusive of Kacha and PUcea road and arc mostly sc·ttlcd by 
negoti.ations, depending upon thEj situation, road type: and 
terrai.n of "the approach to a coupe. The diviSion-wise. cost 
of legging and transport for oach coupe: iii given in i\ppendices 
V.l to V.I0. 

5.3 Mechanisation of operations: 

In "the whole area working cf the forests for extraction 
of wood is being donc either by purchasers or by H.P.State 
Forest Corporation. ",The latter is v(crking in Nachan and Sv.k()t 
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FOrest'Divisions.. From the du.ta cCllected it is found that 
most of the logging operathons are dGne· manually mostly by use 
of saws.. The trees are fc'lled em uphill "side by ,first f11aking 
a directional cut on tho uphi:l:l side and tht:;D a Ii. ttle dcwnward 
slanting, folling eu t on the down hill side 'of the tree •. Lopping 
is done "with axe an? roping with a roping d'2vice, parti .. cularlY 
in conifer forests where coup:Cs are wOrked hy forest co'rporation. 
Only in IMandi division a cont'ractor is also using this ;roping 
~evice. Must elf th~ broad l~vOd species which are usual,ly 
] .. n the open forest and rcrnove,Cl for purposes other than for 
timber are £elled wi'thout lopping and. roping. The debranching 
and debarking is done by I:axe. j' In. the <;-oupes being wo rkEod by 
forest' corporati'on fel!ling and crOss cutting is done by two-man 
ruker SC!'l.tlS and pc.g-toothdd saw whereas mainly peg toothed ~aw 
is uS:d .ir;t, .case of c<?UP C 1. beitg ws:rke.d by. contr~ctors. Rough 

,s9uar:-,n.gr) 1.S done.' ~y axe. ~\'Tl!c .c,?nvsrsion 1.nto slzes. at, !-t:e r 
S1. te 15 ·done by rlp saw. ; Onl ln one coupe of Mandl dlYlslon 
a' "'contractor has: ,installdd a vt::rt,i~al band saw in J:the c9UP~ 
i tsclf .. Excc:pt 'Raker 'Saw' most of' 'the., other tools are' ,lOca],J 
made. In CCls~ of' conifer 'coupes situated far away f_romtthd 
road 'sawing at site ,is preferred to reduce transport cost. 
Th'e of£:-road transport, is mostly IIlanual except that in coupes 
wOrked by Forest Corporation Donald Gravity Ropcway is use~'" 
The U-,?c of this' ropeway by 'contractors is not much. The. 
on-road· transport is mostly by Tr.cks of Mercedes Make of 
Ton c!ap~ci ty •. :The "loaq..,ing !dn6 un-loading' of these' trucJ{,s 
entirely manual. 

5 .. 4 Existing Road Net ~'1ork 

seven 
is 

'\ 

Duta in this rcg~rd 1W6S collected from concerned Public 
vv'orks De:partinE.::nt, <lnd Forcst.i-\.Jthori ties. The .. important roads 
in the s1,lrvcy area -are: given in h,ppendix I.2 _" Only two .narrow 
gauge Railway Lines pass through th0 survey area. Tho existing 
infrastructure in tho surv8Y ar(.;a has also been dt!a~ 't in' i tern 
No .1.10 of Chaptc'r I of this ~art o£ thG rcpo.r:t. 
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CH;...PT-ER-"VI 

i.s ffi(Jntione;d in Chapter III of this Part of the report, 
it is cbst::rvcQ. that, for hOUSQ constructibn and its rcpoirs and 
rLplaccrncnts'unly conifer Spc.:CiCB like,ChirJ __ Kail and-Deodar 
arc used. The usc of br<,.)o.d-loavcd spE.:cies for this purpose 
is almost negligible. Fer fUrniture and agricultural :i,.mplements 
bo~h conif~rs and broad-lcav6d wood ~~ us~d almost in equal 
prbpcrtion. F9r packing CoSos 'only cgnifer wuod i.e. Fir 
& Spruce is used arid at placos where Fir &' Spruce is Dot .,available 
Chir .is used f6r this purPosa. Oaks an:; gent:rally prefcrre;d 
for fircw00d and charcoal. But availability of wood ,in pruximity 
Father than its type or qu~nity as £irew~'od is muTt.' important and, 
therefOre, C!v0ry species which is available nearer is 'used as fire­
woed. Taking into ccnsidcraticn this consumption pattern and 
presuming -:that 80% of the firewood d8mand from forest is to come 
from broad leaved species, !-there is no surplus wood available 
for othor uses ,except £~ i the 'present: .,c6nvEmtiona.l use.s. Rather 
the pr~s~nt scientifi~ally calcuI0t~d yibld is not suf~icient 
to meet the present demand. Taking into accbunt the prc;sent 
potential clit arid prcsum:'al.g 'that it will -not increase in future 
and on the other side, ccnsidcring the prescnt demand and 
projected future demand the 'present-und futurE:; deficit' position 
is given in Table No.VIol. 

Table Nc . VI. 1 

Pr6s6nt and ,future positiOn cf' wood bal~nces 

I I I I 

Yc:ar .: To tal, Yield (Net) : Demand of weod: Deficit : Tota:l 
I 

: dcfic:i t : Conifers B.L. Conifers B.L. : Conifers B;L. 

1979 356073 31<1'130 796694 766330 440621 '-121900 862521 
c 

1980 356073 31~130 808671 781310 <152598 43-0880 889478 

1990 356073 31{113Q 927621 931230 571548 586800 1158318 

2000 356073 341130 1042716 1082261 686613 737831 1124474 

From tho above table l it will be' seen that there is acutE) 
shortage of weod in the survoy area. This will incr~asG by 
geometrical prGgrGssicm in future; as it is mainly link.ed with 
popul ation increase which is incroasing in gcom0trical 
progression. 
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6.2 Rccorr.mendF.ltions-

(I,) Tree forest area· in the:: s'urvcy area 'i's 5, 309.5 ~2 
which ferms about 31% cf th~ total geographical area. 
;':"s laid d:>wn in: tho Na.tional Forest PDlicy of Indi Cl 1 

33% of the total land arc<J. in- the country should be 
under forests and its percentage in hills should be 
60% and 'in 'plcins 20% cf -the- geo-graphical arE::::a. 
Con~idering this I thL: survc'Y ar.ea is badly short -.:.f 
E~rcsts (abcut 26% of the total land area). .Thcrcfc,rL; 
there is an urgE::nt D'-..-cd to extend the fOrest area by 
large scale afforcstatLm. During the courSG of thi~ 
survc.:y, data was also c'Jllcctcd~ about planta~lc arca~ 
and the_, same hus bl£:!en worked out as 962.6 kIn • 
HowGvcr, forest cun bo ruisad even on private 
holdings under diffcr~nt schemes like social 
forestry, fann forestry, extension forestry ctC .. CLc­
~nd ,this s~urcc shculd be tdPp~d-without any 
further delay. 

(2) The areas adjoining the pluins are' highly vulnerable 
to soil erosion as is the usual caso in sub-montane 
regions.. Th£:sc areGs arc: in ur'gGnt need bf aff>:! r,,"st­
ation and &thcr,soil conservation measures .. Such 
areas arc- mainly in - Nurp'ur I Una. Bilci.:?pur, Kunihar 
and 'Sol-an DiviSions.. ' 

(3) The per h~ctarc gr0wing stack in the existing 
forests is very low and needs urgent attention for 

'enrichment of the same. 

(4) It is an, establish~d fact that wood harvesting by 
conVE.n tional mE..thcds is mor8 wasteful and it is 
further increased by res(...;rting to sawing at site 
-to reduce -'trunsport cost.. .:IS the arca is badly 
short of w00d, it is sugg-.:::stc..d that imp'roved 
logg.ing techniques shoul.d be used tc reduce this 
loss to the minimum. 

-( 5) There 'is, heavy biotic interfe-rence in the shape 
'-o'f~ grazing and 0.180 thGrc .is considerable f:Lre 
incidence i.n the Q'xisting forests 6f the survey 
ar~a. Both these factOrS adversely affect the 
ex'tent, qUi.:Ili ty and quanti ty' o£ growing stock of 
a, forest. There is urgent need to devise ways and 
means' to oVGrcome these adverse factors. 

(6') There is no pcssibili ty of setting up of new 
'wood based ~ndustries in the area in near future. 

/Din(~shl 
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1.PPENDIX - 1.1 

Monthl rainfall of seme stations in surve area for 
the years 1974 to 1978~ in MMs 

DISTRICT BILhSPUR 

Month Station 

Sadar Ghumarwin 

1974 
.~ 

January 62.<1 '13.9 
Feb.ruary. 2-3.0 22.1 
March 2.3 
April ~ 

May 14.7 
June 135 .. 4 55~5 
July 3'1"1.9 159.8 
August 132 .. 5 71.5 
September 1'..,6.7 18.5 
October 42.0 27.7 
November 
December 51.4 ,15.9 

" 
Total: 856.0 .. 447.~ 

19'75 

January 82.U 75.1 
February 3·1.4 51.1 
MarCh 96.5 51.5 
;~pril 

May 
June 109.2 81.7 
July 193 .. 6 57.8 
l.ugust 254.5 140.6 
September 
October 16.8 4.3 
November 
December 

Total 787.0 46i.1 



Januory 
February 
March 
;'pril 
May 
June 
July 
;...ugust 
scpt. ... mbcr 
October 
~Nbvcrnbcr~ 

D~ccmbcr 

Total 

January 
February 
March 
hpril 
May 
June 
July 
h.ugust 
September-
October 
Ncvcmber 
DQCE;ml:)'cr 

Total 

January 
February 
March, 
l.pril 
May 
June 
July.,. 
l~ugust 
September 
Octob~r 
November 
December 

Total: 

39.4-
89.3 
37.9 
2:1'.2 
30.5 
58.9 

351.5 
121.7 
137.5 

20.3 

911 .. 2 

59.8 

... 
80.3 

103.1-
39.9 

280.6 
240-.5 
339.6 

85 .. 3 

1229,4 

8 .. 4 
95 .. 7 

139 .. 4 
3 .. 0 
3.0 

453 .. 9 
297.8 
566.9 
187.3 

19 .. 2 
98.1 
1.3 

1874.0 
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1916 

1977 

1978 

34.1 
90.7 
25 • .:1 
8.4 

30.2 
25.9 

281.6 
152.4 
73.7 
25.6 

148.0 

54.9 

46.3 
47.0' 
23.3 

145.9 
146.6 
199.8 

663.8 

NR .. 
II 

II 

n 

.1 .. 
n 

" 
" ., 
II 
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DISTRICT lQ.;.NG RJ;'-, H;.l"'iIRPUR & UN.?. 

f974 

Month- Stations 
: Dehra Kangra Dhararnsala Nurpur Hamirpur Una 

January 26.7 82.0 111.7 35.0 
February 8.1 40.1 43.4 33.0 
March 20.5 27.5 18.8 
l ... pril 15.0 22.0 26.0 3.1 
May 109.0 39.6 116.8 38.0 99.1 1L1 .. 6 
June 99.5 -83-.0 117.1- 102.2 100.4 
July 271.6 300.<1 372.7 216.6 171;;0 128.9 
August 1608.0 788.2 1692.0 549.0 234.0 -414 .. 9 
September 171.1 237.8 642.5 34?0 72.0 8.6 
October 110.3 58.0 
November 
December_ 50.8 64.0 83.0 44_.0 

-Total: 2475.6 1720.6 3216.3 1237.6 748.3 670.5 

1975 

January 103.0 105.9 NR 135.4- 96.0 37.8 
February 98.9 92.0 NR 123.2 100 ~-O 32.8 
March 56.0 131.0 NR 60.8 99.0 -15.6 
J.pril NR 
May 35.2 31.7 NR 14 .. 8 
June 167~6 81.5 99.9 165.0 12.2 
July 417.5 561.1 678.0 306.0 66.3 
A.ugust 277.1- 437.5 NR' 466.0 518.6 558.6 
September 228.7 15<1.4 NR 
October 2.6 NR 
November .:.. NR 
DecGmbcr- NR 

- ._-

:Total 138<1.3 1597.7 777.9-- 800.2 1284.6 723.3-

N.-R. - Not R(..corded 

1976 

January 69.7 66~O /"8 .. 8 343.0 
February 6(;!-4.3 - 119.4 157.8 117 .. 0 
March 43 .. 2 126.9 69.3 132~O 
April 8.9 26-.0 79.4 57.0 
May 12.7 39.6 52 .. ' 
June 48.3 66.4 78.7 89 .. 0 
July 589.1 1465.2 319.0 
;.ugusi 297.3 349.4 1289.0 204 .. 0 
September 79.5 187.5 24 ,i. 6 73 .. 0 
-October 10.2 33.6 
November 
Decembor -~ 

Total: 1803.2 1014.8 3 L132.8 1386.0 
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-~1977 

, 
Stations -·-Month .... I ,-

.~D€:hra Ka[lgra Nurpur Una 

January 61 .. 3 102 .. 5 174".2 21 .. 3 
February 
March 
",.pril 26.~ 52 .. 0 111.0 33.0 
May 65 .. 2 87 .. 2 /j 3.3 199.'1 
June 96.5 217 .. 7 202 .. 9 61 .. 0 
July, 78S.2 978.7 _700 .2 440.0 
hugust 250.-1 5<12.2 536.2 237 .. 0 
Scpt~mbcr 151 .. 5 1,17 .. 8 . '185 .. <1 208 .. 0 

__ .q<;_~?bcr 10 .. 2 33.6 
NovE...mbE5r 

__ Dcccmbor 78.0 174.9 102.0 

Total: _ 1527.7 -2J3-6-~'5 1958 .. 2 1195 .. 3 

1978 

January 22 .. 1 22.8 . 11.0 
February 73.7 108.2 88.9 37.0 
March 7B.7 117.3 116 .. 8 36.0 
l-.pril 9.3 1,1.2 
May 11t.4 

.>-
June 346.8 54~.1 229.0 175 .. 0 
July 398.6 87Q.4 460.0 276.0 
1.ugust- 305.5 892.9 ~56.4 360.0 
September-- .2·4 .. 2 166.3 85.1 60 .. 0 
October ". 
November 15 .. 2 0.4 -.6..6 ... 0 .. 21.0 
Dc:cembcr 7.2 0.1 14.0 1.0 

Total 1286.4 2731.8 15<14 .. 4 969.0 
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DlSTdJCT SuLAN 

.1.974 

Stationj 
.h.8.tldagho.t Kasau.li NaJ.,5,garh Arki Solan 

.honth -- .-
January 45.0 NR, Ra. 28.8 5.6 

February 27.9 H.rt NEt 28.2 39.0 

l;w..rch 27.2 N"H.. Nit 4.6 4.7 

Apr~l 15.2 N:i, Nit 6.4' 24.3 

Ha.y 75.1 Nll. rm 12.6 36.5 

June 215 .. 1 i'1R .Nt!. 12'9.2 191,B 

July 258.1 Na NR 311.1 500.0 

August 207.9 . Nit Nfl 1.S.~.5 159.5 

S E:Pt..:;;mb (;lI' .5.4 NR 8.5 10.8 

October 41.9 26.2 N.8. 35.0 10.6 
'. 

November N~ 

Dec eDibt;;:c 5~.6 87. :5 IlK 50.1 103.6 

Total 9'71.0 11.8.9 769.0 1086.4 

1975 

January 102.7 82.6 69.1. 101.9 

'February 98.6 75.0 .78.8 154.3 

l-laI'ch 96.5 1.04.'1 96.8 66.5 

April 5 .. 9 9.4 2.2 

l'lB.y 25.4 40.2 12.2 52. '1 

JUnG 713.6 4.3.8 48.7 36.0 46.9 

July 140.2 146.6 1.52;8 128.4 147.4·-

August 195.6 224.,~ 417.0 234.4 130.6 

September 253. '7 159.2 354 .. 8 141.9 1.44.5 

CCto~r 50.8 20:0 7 ~O 38.0 69.4 

. Novomber '7' 

DecslJi.oor 

Total 1046.0 905.9 980.3 855.6 896.4 
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J&76 

Staticn/ 
---_ _..__ 

l100th Kandaghat Kasauli Nalagarh A:rki Solan 
.------_-_._ -_-

Ja.nuary 1L3.5 70.0 66.6 65.4 124.5 

Februa.cy 129.9 
~ 

77,,4 159-;6 107.4 131.4 

Jvlarch 54.4 37.8 3~.O 51.0 56.2 

April 6.7,.0 _ - 3.4 __ .. 20~O 22.5 Zl7.5 

}.L8.y 59.8 77.4 84.4 72.0 6·:1:.1 

JunfJ -131.0 263.0 li.l,9.0 135.0 74.0 
Ju).y 332.6 496.0 695.0 595.0 {16.8 

August 500,7 564.9 <11.1.2- 2,36.0 555 .. 1. 

5cptember 38.0 258.8 98.4 41.9 41.0 

Oc;tobor , 
Novelilber - " 
Decemb6r 

Totlill 1426.9 1.848.7 1718.2 1.326.2 1.300 .6 - _ 

1.977 

--- ---- ~-,--

Janua.ry .lO6.0 79.7 65.5 86.0 12.0.3 

February , 2.8 3.2 4.2 

}tJArch 9.2 9.0 

April 37.1 45.5 ~lli. 6 5l..0 95.7 

J:.lay 2.2 78.1' 89.8 73,0 129.1 

June 85.3 158.0 119.0 130.0 123.7 
July 333.9 628.8 783.l 338.0 322.5 

August 283.9 4.68.1 693.B 370.5 2.65.3 

September 285.3 <G:62.1 470.5 305 .. 0 292.4 

October 5.4 30.6 55,0 36.0 23.2 

l~ ovcrliboer 

Dc-cember 20.7 99.9 2,).7 56,0 72.8 

----. --------~-
'Total 1159.8 2062.8 2346.2 1445.5 1458.2 

- ----
" . 
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1978 

Stationl Kasauii -l\andaghat , Nalb.gur}:l Arki ~olen 
!'ionth -,.· ________ "' _________ -a_ . ___ _._-
January 2.6 6.4 
Fcbruury 

. 
83.4 82..0 ~63. 2 81.3 96.5 

1'larch 123 .8 97.6 118.7 117.6 153.6 

.April 40.1 3'1.1 24..0 21.0 36.0 

hay 0.2 - 14.2 7.0 
" June 304..1 502.4 529.5 468.0 346.5 
-

Jul.y 254.7 309.6 179.8 335.2 :3019.9 -
Augus:t ~73. 2 779.4 80~.O .:z.07.5 382.5 

Septe,mber 284-.5 331.8 255.9, 141.1 168.7 

Cctober . 

November 45.8 '85.0 50.0 43.8 35~9 

December 27.6 8.2 24.0 

--
Total 1617.4 2224.5 2422.1 1637.9 1576.8 

--
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DIST rllCT _~\ml 

!.lli _, 

Statioo/ 
Sa dar Sax t Sunder. K Jhungi Janjeli ,Fanjain kagha N arsog Mcnth - agar ~... p'... .~ --- --~. _.' .•.. ~ ... 

J.anusry . 96.4 1-:17 .. 0 113.~ 94.5 145.4 79.0 

F-ebruary .17.;3 66.0 43 • .1 43.8 35.0 47.0 

Narch 21.3 - 50.0 -.14.0 .2..0 57.0 ~.O 

April 2 .. 0 _9.2 5.0 

l1ay ; 
31.0 112.3 51.5 80.0 67.0 

Juno 219-.0 ZJ7.0 306.5 2.20.2. 222.7 285.0 103.0 

July 383,,0 540.0 514.0 156.0 2m .0 875.0 

August 513.0 240.0 221.0 13~. 0 251.4 128.0 3-66.9 

S eptelllher 96.-0 23 .0 23.0 1J..0 10.4 19.6 
-, 

Octob€l" 32.-0 24,0 20.5' 20.0 28.3 

November 8.0 

Dece_mOOr 

Total .1409.0 1.108.3- 1270.6 715.3- 857.8 1625.4 764.8 

1975 

Stationl Sadar Sarka- Sunder Karsog Jhungi Jangeli Pen j ain Katau].a. ,henth ghat lliagar 

January 297.0 120.0 133'.0 90.0 122.7 NR 120.9 

February 294.0 38.0 7.1.0 104.0 !-in 01.0 215.2 

karch 570.0 86.0 1.19.0 NR .146.0 

April Nit 

hay 7.1.0 2'7.0 5.0 32.6 51.0 NIt 25.0 38.2 

JWle 101.0 145.0 147.0 1.18.6 173.8 NIt 125.0 96.9 

Jul.y 510.7 352.0 417.0 246.0 476.6 Nit 296.3- 147.5 

Augus~ ~7.0 ~5.0 302.0 159.0 242.4: 145.0 22.9.0 534.4 

September 206.0 53.0 61.0 50.0 NR 51.0 

Cbtober 4.1 5.6 6.5 6 .. 2 NR B.3 

Nove.mb(;r NR 

December NR 
-_._---_.-

Total 2110 .. 8 1256.0 1260.6 806.7 1052.7 145.0 795.6 1293.1 

N .R. =- Not recorded. 
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1976 
-, 

Staticn/ 
Sadar 

5arka- SWlder Karsog Jillngi Jang'eli panjain Kataula }lanth ghat Nagar 
----_-_._ -_ .. _.-

January 59.7 ~.8 58.5 91.0 43 • .4 89.0 21.0 

"Fobrua:ry 119.0 72.3 8:3.4 131.0 '175.9 '128-.0 108.5 120.3 

l1~rch 104.0 83.3 72.9 '130.0 125.9 95.0 73.:3 124.1 

April 75.0 46.2 37.0 28.0 66.7 37.9 31.5 50.5 
'Nay B.O 40.2 10.0 8.0 16.3 55.0 25.0 54.7 . 
June 165.1 177.8 ·118.~ 80.0 .146.1 55.4 43.0 109.5 

July 945.0 477.1 530.8 284-.6 541.l 554.0 443.0 58t;..O 

AugL:.st 329.1 267.4 202.0 1~~.6 250.7 342.0 17'3.0 454.0 

September 167.8 5'~.0 15:5.'1 35.0 .1.02.3 71.0 42.3 3;;.5 

CCtober 0.5 12.5 0.3 0.3 

Nov or.:b er 
.;; - ... -

-
Decerober 0.4 -1.4 2.0 - 5.4 -

Total 1947 .. 2- 1259 .. 1 126e:.~ 950.2 1488.~ 1540..5 102.8.9 1537.1 

bQZZ 
., 

Janua,r:r 15.2 8.0 86.0 1"2.0..4 47.0. 56.9 54:.0 95.0 . 
February . - ",-

March 

April 14.7 149.4 68.0 75.8 ~ 120.0 100.0 113.0 56 .. 2 

May 6.8 r or, (\ s:lR •• 'S 8'3.9 116:0 120.1 65.7 11S.B 

.T1'~" .1.~.'" .Ltc ....... 00.1 . 116.0 71.8 86.0 172.0 

July 57.8' -_, 291.4 295.1 340.0 382.6 305.2 484.9 v~ 

August 48.4 536.0 3th ... 283.1 421.0 419.0 252.0 679.3 

September. 44.5 359.5 30·1.3 ~v:.1 230.0 320.6 244.0 304.0 

I...Ctober 6 _2 5.0, 10.0 4.0 18.0 12.0 

November 1.6 

Dacembt;lr ~3.0 62.0 78.0 10.0 107 .-0 72.9 57.0 • 98.0 

Total 251.1 19 72.9 1430.1 1319.5 1501.0 1543.9 11.94.9 2047.2 
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1.978 

-----. ------Staticn/ 
~adar 

Sarka- Sund€.r 
Jhungi Jangeli ?anja;in hcnth glw.t Nagar h.arsog Kat aulD. 

-------
January 43.0 .62.0 78.0 10.0 72.9 107.0 57.0 98.0 

Fe.bruary ,26.0 6.7 3l.4: 66.0 Sa.8 85.0 6~.O 56.0 
.harch 24.0 62.0 15€.O 251.0 316.0 237.0 99 .. 0 183.5 

A.pril 45.1 16.0 16.0 92 • 0 43.5 61 .. 0 19.0 66.0 

l".lB.y 58.0 10.0 4.0 5.0 iB.7 21.0 36.0 

June 130.8 387.0 3~0.1 181..2 534.2 165.0 165.0 4~18. 2. 

July 288.3 796.0 492.8 ~2.6 329,8 320.0 413.0 503.7 

August 291.2 616.0 570.4 3<1:0.0 574.0 256.0 408.0 6<i-B. 9' I . 
September 1.14 .. 2 251.0 114.2 130.0 397.0 226.0 199.0 157 .. 0 

October 

November. 2.0 30.0 92.6 50.0 10l.8 40.5 102.0 41.2 

J)ec61.ber ;-

Total 1022.6 2216.7 1895.5 1345.8 2476.7 i497.5 1577.0 2238.5 

-
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'Faroct Divi.S.L':ll:. .,- ·Sol.an 

--------:-._----_.'--_-- ~~ _._._._---- -----
uanit: -ot the Coupe 

Bhnwan.i-ch~bc:i-- Il.ural- -_. - ~~~r~ 
ki Dam- ki Dh,,~.r (12/7'.3- (15/78-80) 
( 7/79-8·0) ( 9/79-80) . 80 ) --_. __ ._._---------- _'-_' --- ---" .. _--------- ------ -_._--_ 

. Average altitude in (U) 1130 1.360 1..550 ~2J.5 

·.!-Lvtlrage slope 21° 21° 19° 23° 

Sp 00 i<;:s bui.ng f~ll~d Ghir chir ~~ Cbk Mac. ElL 
Type of f€;lling . Imp.!" ov,_,_ 

m .... '1t 
.i'llvag8 Coppis:e Coppice 

.it.goncy o.f 
o xpl oi.te:t ion Contractor Gontractor Contractor Contract.or 

i.tQ€JLmg,.M!.§I'Q:11on ~ 

Lopping 

rLoping 

Felling 

De brunc .i.l.lll.g 

Dtlbarking 

Gu'tting into logs 

~a:w ing at site 

Engraving of ~os.~t6. 

Oth.:=rs 

Total, I.og~ing Cost 

Off-Hoad! Transpo:rt 

Nan ual/ Mu.l¥s/iiOll:ing/ 
.skidding e1:c.pET kID. 

ili-l1oad Tran~Q.rt.. 

pucca &' .l\.ncha road. per 
km. 
Loadmg ch8rgc~. 

Unloading chnrgcs 

lNc.rh<.;ad charges 

Total logging &. 

transport co st. 

Gonv.crsion 
p~rc .:nt8.ge 

-_._------

5.31 

53.00 

5B.31 

0.64 

2.75 . 
1.65 

35.00 

126 .. G7 

70%-

,. Ffre'-lood Gonv t..r sJ.on Go st. 

84.00 

84.00 ~6.00~ 22.00 

. 40.62 20.66 16.66 

O .. 5B 1.BO 1 .. 40 

3 .. 2.5 3.00 3.00 

2.15 2.60 2.20 

35.00 17.50 17.50 

165.60 71 •. 16 62.76 

86;:0 95% 95% 
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.]"pp Gndi x - V..6. 

~ision-~ 'Cost 9L_~e.;i.n_g,_[lnr;L r:ro.nSli.Q.r'....:LQ2.~§.ti_ga_~. 
Forust D~v~sEm - Ku."lihar 
--~~-. ------.- ~--~:it - r} or Bulldl€' 

- ----------
N~m8 of the Coupe 

---------------------------------
Chakwana Rake.h.3.tra SEl.lmm Kalamba 

(1/78-80) (17/79-80) (13/79-80) (2~/79-80) 
------------.--------------~----.------.----.----.--- ~' 

Averago t:!l titudt]' (M) 1265 300 1.4.:.;,0 

Average slo~~ 32° 7 0 21° 

~peiC'io:;s ~:i.Ilg £0113.(}- Ghr mcalyptu:3 Ban Onk 

~ype of _ fGliing .:;i:;.lvagc CiGar felling Gop:i-lic~ 

.Agency of E::xploito.- c,ontr2.ctor Con-c.r~·lior Co.'1tro.ctor 
tion. 
Loggini~~a'kj..pq 

Lopping 

noping 

Felling 

.l)ebran caii'lg 

.Debark ing 

Catting into l.ogs 

.'Jawing at site 

1ngrav ing of 1110 s. tltc. 

Oth..;rs 
... _ 

rotaJ. logging co gt; 

Qf....[=-~..1..r an SP.9:r.!!.. 

l<lanuaJ./MuJ.es/!iolling/ 
Skidding etc. per km .. 

Qo..:..KOad 'fra.."l wort ., 
PUCCtl. ... iQad Pl?;: km. 

Loadmg charge s. 

Unload.mg ch8!.ges 

(.)verhead charge S 

rota1 logg:ing &. 
transport co 5t 

G anv E;.Z' s~cn 

pcrccn tags 

1.0'0 

1.00' 

5.31· 

53.00 

60.31 

29. OJ 

0.60 

2.75· 

1.60, 

35.00 

129.26, 

19.'00* 

LOo 
3.40' 

1.7 .. 50 

55.30 

35.0~ 

l:! .. OO 

1.00 
3.80 

3.60 

17_~O 

72.90 

95% 

750 

21° 

Bamboo 

SG1€:C-c.ion 

Contractor 

2.50 

o.m 
0.10 

0.05 

0.10 

3.35@ 

--~------------------------------ -------. sc ·Fir~ .. Clod con.v c.: 51 on Co st 
@ PL.r bund lc. co s'i:, r or all op -u-atioo s. 
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, 
DiylsiQn-w:lse CC!·$t_:_Q_[~~Qji'd,Q."~·-8.q_~~_l~:r:~m:r'k~~~~ 

'FQ:"'~-st:' Diy.i~·£~n_~_BiJ.aspur _ 
__ .,_ .. ~.,. , ---,--,~; - '-- -,unit-..;i 

---~-.--------.---- _' .. _ .. _ -.--_._ ---------._-
7-

_. - - ._. .- --- -.... ,,_ ... ~- .. -. Name of, 'thG coupe 
.'- -------- _._----_._-------Eeh&r .. ' 

(3/79-80f 
-.- - --.----

'::'vb!'8.gc altitude (II) 1000 

.'l.v~a.ge 510,1)(:; 31.
0 

&pecidS be.ing fE:lli:d Chi.r 

TypE: of fsliing .Salvagt) 

i.gency of e.xplo.ita- Conl.-ractor 
t 1.00. 

Logging Qp~~~~~ 

Lopping 

d.oping 

Felling 

De branching 

Debarking 

Liut.ting into l.oe,s 

Suwing at site 

lngruv ing of Nos.<:;tc. 

Othsrs 

15.75 

3.5~ 75 

Toml logging cost 51.50 

~8!i Tra.'l.~9d 

J:lap.ual/l"w6s/rt.oling/ 15.75 
Skidding et.c. per kID. 

~~~~9.r1!.. 

r ucca & h.o.cha J.1oW 
p'Gr klil. 

Loading charges 

UnJ.O&ding ch~gcs 

J:v~hc.ad chare,"'"s 

Total logging Oc 

-transport. cost. 

e onv t:!l' sivn 
p ere cnt o.g e 

D.27 

3.00 

.1:80 

35.00 

.1,.07.32 

7O-r~ 

GhU1iUrl ... .::.., G1w.1Dli 
(5/79-80). (1/79-80) 

h.he.rk::.in~ 

(11/79-80) ,--- -~-.-:. -_~_v-oIO ________________ _ 

9SO . 700 690 

,15
0 

21° -120 

Chir " . v.<1.J.I' .hi.sc. B .. L .. 

S8E.d1.ing ~alvagL; Copp iea 'W 1 th 
standards. 

C en t:'ac 'tOT Goo t:r ac 'Lor . (;antr actor. 

1.65 

12.50 17.46 

35 .. 00 3 /.<..25 

~.t.l:.10 51.71 2a .40" 

55.00 ll .. B6 __ 

1.58 O.3G 

(".00 3.50 

2.20 2.00 -: 

35:1'0 35.OJ 17 .. 50 

~·':'6.88 l l15.60 57.56 

7~ 5(},b 95~ 

--....-----.-._--



(Unit - m
B 

& C4uin"CU1) 

~ -Na~~ of the Coupe 

.P£'.lldar 1. athyen i T;:-l-eh':-"u---:Ba~u-g-a---K-u-tac-hi--
(1/79-80) (1/78-82) (17/79-80) (2/79-80) (~/79-80) 

9harcofU Fire\.lood 

Avtirage altitude. (h) 2.1(() 2000 .1200 1.950 1700 
Average slope 1.2° 25

0 
28

0 
27° 38° 

Spec ies bO:JJlg felled Dooder/ Deodar & Chir oaks Ban Oak 
KeD. & Kail 
Chir 

'fyP6 o£ felling 

':"~encY' of 

ConV91"'S~on Soloction 8nlvagc Coppice . Coppice 

H.P .~.F.G. ·Contra.c- Contractor Contractor Ccntrac-
6Xplol.t.a t.lm tor tor. 

Logg.il).g Q?crntians 

Lopping 

H.opmg 

Felling 

L'e braac lUng 

Deb erk ing 

Cutting into ~l~gs 

~a~i.ng at site ,- . 

- , 

10.30 - .. 
69.30 

Engraving of ~os.ctc. 0.52 

Othlll"s 

Total logging c'oSt '84.33 

Off-ricad, TGnsport 
Manual/r-ules/rloll1ng/ 
Skidding etc, per km. 22. D:) 

On Hoad TrAOspo~ 
fucca & hacha rload 0.80 
poOr km. _ 
LoadmS charges :3 .. 50 

U.Ill.Oadlllg charges 3' .. 00 

..Jo..rcrnead chargc.s 28.65 

Total logg.l.llg 6; 

Transpor:t cost. lol~2. 2B . . 
Conversion 
p~c~t~G 5U 

5.00 

10.50 

61.25 

0.50 

77.25 

59.65 

1.54 

. 5.50 

3.00 

55.00 

159.94 

75';, 

'4.00 

78.75 

0.50 

83.25 40.00 

15.40 B.OO·· 

0.7{) 0.15 

3.50 

5.00 

35.00 

40.B5 '13 • .l5@ 

,-.C% sop 

lO 
-. . • 

30.00" 

12.00 

1.20 

6.00 

-1.80 

17 .. 50 

71.50 

95% 

~ Fir _.-...M _-... ; ....... co-+- t<:\ Per r ,,·..;,..,tal cost fOL~ a~l op i,;r at ion s. . e\lvvu. conv ...... 5 ... "". ;;,... 't5' ~ 
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..Appencll.~-=-v .5 

Division-'WisG COS'T; of ~oggjn€._1?!.nd 'IrmmQKt QP€rat;i~ 
foro~t Divisio!L.::._.NaQ:.Q~Q.'-

:3 
Unit,:, m 

-~---'----.----------.-- ...... ...__..._ ---_._..;.._----'--

1..v m-ag8 0.1 ti tudG (il) 

llverag~ slopu 

SPOOi,8;3 being felled 

Type of felli.."lg 

'Name or the'·Gciup.e .. 

l"lalrai Bagra· 
(3/79-80) (2/79-~.Q) 

2100 2700 

29° 21° 

Deodar / Kail & Fir 
Kail & Fir 

Irrprov CI- S e1cc t ion 
ment 

Tawa 
Swardha 

(8/79-81) 

- 1300 
15° 

Chir 

-------J-wal 
(5/79-80) 

.. 1800 

23 0 , 

Ban' Oak 

Coppice 

Agency of oxploitation 

Logg.ing ~erQtione 

Lopp.ing 

H.P.S.F.C. H.P.S.F.G. Contractor Contractor 

Roping 
Felling 
De brcn chmg 
Debark-ing 
Cu.tting into logs 
Sawing at si to 
Engraving of Nos.e~c. 
Others 
Total logging cost 

Off-Hoad 'fran@Q:ct. 

Manual/Mules/Rollin g/ 
~ki!iding etc. per' kIn. 

liopewElys per kID. 

\~et slidt::l S"'per kill. 

Ta.tal. off-road transport 
per km.,. 

On-fum Tr<lnW9n 

0.4:7 
0.50 
6.00 

33.90 
0.-:15 

41.38 

P """ km. \ 0.74 Puc ca & Kacha road """ 
Loading charges 
Un-loading charge s 
LlVerhead charges 35 too 
Total. l.ogging & transport 
cost. 

Conversion p~c(.:Jntage 

.106.73 

60% . ------.-
J(r FirGWood conv'-lrsion Cast. 

0.47 
0.50 
6.06 

33.90 
0.45 

41.38 

15.50 

3.50 

19.00 

35.00 

'96.<Si:2 

46% 

6. CO 

B4.00 
0.70 

90.70 

;20.00 

9.00 

2.9.00 

.1.00 

35.00 

1.55.70 

59% 

57.5Dk 

12.00 

.12.90" 

0.80 
4.50 
:3 .60 

17,50 

75.90 

95% 
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~ ond:i.x_-=-.Y ..... §. 

D1yisiaq_-wi~~1_9f Logging nnd Tre.nspO:i."'1. Ot>~~. 

Forest Pi_y~~~~J~ 
3 

Unit - m 
------------------------_.--' --------------------------

..Average a~titude (1vJ)­

.... l.verage ~~ope 

Spucitls be.ing ft:llled 

l:ypE;! of felling 

Agency of Exploitation 

l.ogging~ations 

Lopping 
Roping 
FE-lling 
D ebranch:ing 
Debarking 
Gut"Ling into logs 
Sawlng at si to 
Engraving of Nos.vtc. 
Others 
Total logging cost 

Qf,( -Ha ad Iran $lort 

.t'J an uaJ./t-.11..1l €-51 Ro lling,l 
·Skidding tltc. per km. 

~~poway s p t:r km. 

Total co st p~r km. 

9l-£fagd_Tr~~ 

l'ucce &: .lS.acna rood per km. 

Loeding char gEl S 

Unloo.ding charge 5 

Or er hgad chor ge s 

Totol logg-ing & Tr8.11-s_Port 
Cost. 

~onv~Slan p~rc~tag8 

Nama or 
Kudecn 

(8/79-80) 

1500 

21° 

tho Coupe 
Shik~a-r.l--·-----S-ak--o-r-i--N-a-l----

(2/78-81) (9/19-81) 

2500 

15
0 

~hir Kail/ Deodar & 

Salvage 

Contractor 

6.00 

70 .. 80 
0 .. 70 

77.50 

17.50 

17 .. 50 

O.B7 

35 .. 00 

130.87 

.Fir 
Selecticn 

Contractor 

8.75 

87.50 
1.00 

97.25 

17.50 

10.50 

28 .. 00 

0.87 

161.12 

65% 

Coppice 

Contractor 

33.0)* 

17.10 

17 .. 1.0 

0.94 

4.20 

3~OO 

17.50 

95% 

-- ------ ------
lot- Fir-s .... oOO' . conversion cost. 
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~}.wencjj,.ud 

Division-\oIiSC_lJQ.Z .. .Q.t_l&.€g~ and ·T~~tl_~~~ 
FOL\:i~. Di vi.sion - Kune~ 

3 
Unit - m & Quintal 

----.:..-=-._llil:!i:.q_J2f.._!ot~ _.Q.QYlt,-,.,::-'" _________ _ 

K.nndral Gug~al. La..hal Pandhwar 
(U!79-80) (1/79-80) "(3/79-80) (1<./79-80) ------------_ .•.. _---

.... v~a.gc Uti tude (M) 

.~v crag.,; slope 

Species being felled 

Type of fell:ing 

Ag~ncy of EKploitation 

I,._Q.ggj.g~ Chtll'at;hQU. 

Lopping 
rtoping 
Fulling 
Do branchmg 
Debarking 
Liuttlllg into logs 
Sa\oling ut sit,.;. 
:.ngrav ing 0.£ i~ 0 s. ~tc • 
Others 
1'0 tal loge;ing co st 

l)ff .... t\Q~ Trnn~ru:i 

1'1a.1 ual/ .r<ru.ll;./ .. {oIling! 
Skidd:mg per kID. 

{,if-nom r1:an~ct 
i'ucca & l-.acha. rload 
per km .. 

Loading charges 

Unloadmg <_?harges 

Overhead chDrges 

'l'otc.l logging & 
Transport Co ~ 

Conv6rsion percentage 

923 

10° 

Ohi..r 

salvagE. 

c.,ontractor 

5~.8S 

23.60 

0 .. 46 

1.70 

1.45 

55,,;00 

117.06 

SOp; 

1050 
, 0 
21 

Chir 

Sulvage 

Contractor 

54.85 

17.70 

0.72 

1.70 

1 •. ~5 

3q.OO 

111.42 

5~ 

1268 

1.7° 

Chir 

Salvage 

Contractor 

61.95 

15.20 

0.82 

2 .. 85 

2.15 

35.00 

117.97 

50~ 

773 

6
0 

Ghir 

Salvage 

Contract.or 

58.40 

12.65· 

0.37 

2.85 

1.70. 

5.5.00 

1~O.97 

£5% 
._--

(:rt!ol.;;.. contmuoo. on next page) 
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.lppEndix V. 7 cal1tinuOO .... 

Fore:st Div £::;ion - Ka.ngrn 3 
Unit - m & Quintul 

-
Name of' the coupe __ o_. __ 

Dhaloon Kultai .Dhe.gruh.i 
(-::'5/'79...:80 ) Rajian.<J. (42/79~O) 

. ( U /79-80) 
---------.----~----~~--------------~~ 

~v~rag£ altitude (~) 

.' .. veragl) slope 

Spaci.. .. s bc..ing -f ':'11.::;d 

Type of felli."l;-g 

dgcncy of Exploitat~an 

LP~-L~t..rat.~2~ 

Lopping 
rtoping 
Felling 
Do b l'O-ilC hin g 
Debarking 
Gutting into-logs 
Sawing at sitEl 
Ehgr.E1v mg of No s. etc. 
Others 
Total logging cost 

Q;(!,=._.i.1@g___fi:~QI:t. 

Manual/Mule/Rolling! 
Skidding etc. per kID. 

Q:l-OOo.d Trc..."lsport 

Pucca & Kacha Rood per k~. 

Loading chru-go s 

Unloading ~l!ar g c: s 

Ov e.r h()ud chnI' g...;J 5 

Tol,.ul J.ogg~g-& transport 
cost. 

Gonversion po.:n-centilg<? 

840 830 910 
lEo 17° 28

0 

ChiI' Chir Khair 

o?alvagc Salv~go Selection 

Con t.r nc to:..' Contractor Gont.cactor 

53.10 61.95 800.00 

16.90 12.65 

0.60 0.63 0.35 

2.85 2.B5 

1.45 2.10 

35.00 35.00 

HB.90 115.18 BOO .35* 

651- 60~ 

--------_._------------
~ Cost of all OpCI'D.t:wns-for Kc:tha mcltin,g _and transport (per quintul). 
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.Appendix - V.8 

Oivisigl-wi sa Cost of Logging a.'1d T;r_~~~or~, Wt:rati~ 

.. i.yli!ragc Ei.l. titUde (lUI 

:"verBgb sl.opt::l 

Sp~ ic s hEling f ullod 

Type o£ fOlling 

~gency o£ Exploitation 

4lgg1ng <&lgratl.ona 

Lopping 
.n.op1ng 

·-Fulling 
Debranc hing 
Debarking 
Gutting into logs 
Saw ing a.t "si t~ 
l!.ngraving of Nos.etc_ 
Othlolrs 
Tota1 Logging Cost 

Q{!-!iQ~ ll:gn ~Q1:t 
Man ual/Mul e/HOlling/ 
Sk~ding per km. 

w-Bc~ T;t~~2;!;:t 

Forest D1v~ sian - Nw:pm:_ 

Unit _ ~3 & Quintal 

Name: or the Coupe 

,Tall Ell. 
_( 10/79-80) 

Men door . :=. ~·B':':'""h-a-l-i---Do-l---

,Kherian (7/79~O) (9/79-80) 
(11/79-80) 

660 650 685 734-

5° 13
0 

12° '15° 

Chir Chir Chir Chir 

Salvags Salvage SalvElge saiv.ugc 
Contractor Con tractor Contract or Contractor 

70.80 

20.45 

1-

59.00 

11.25 

75.45 70.80 

26.55 17~70' 

Pucca &. Kaoha .Hoad per kJ;D.. 2.20 
. 0.78 'l...05 =-.1".ao 

loading Charg~s 5.70 3.57 2.86 3:14 

Unl..oad.ing charge s 4.28 2.14 1.70 1.70 -

Overooad charges 35.00 _ 35.00 35.QJ 35.00 

Total logging & 'Tran sport 
. 1.,;0 st. 138.43 ll1.74 142.S1 130.40 

Gonversico p~rcal.tage 45~ 45;b 45% 4z.6 

(Coot inued on next pagej 
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A.ppendix - V. B cOl.Ltmucl. 

FOl."est Divis_ian.. - Nurp~ 

Name of the Coupe 

Averagt:! a~titude (l'J) 

Avsrage_.slope .. -· 

:ipecie8 bemg felled 

Type of. f'?lling .. 
Ag~cy of Exploitation 

!,..gggine" ~eratLO!lJ;! 

U;pping 
.rt.oping 
Felling 
Debranching 
lkoork :ing 
Cutting into logs 
Sa\loJing at site 
Engraviilg of Nos."E::tc. 
vthors- . 
Total wgging Co st 

~-=1k>mJ.~wQ..rt 

l'.&anua l/ly.l.Ule/J:tolling/ 
Skiddlllg etc. p&r km.;, 

9l~a4_~~§QQ£.t_ 

.l?ucca "" K.acha :i~ad 
per krn. 

L09ding cha1"gl.';~ 

Unloadmg Char~es 

Uv.a'head Charg"-s 

Total· .Logging {it. 
Transport Gost. 

Gonv er Sl.on p~c cnt age 

[bl. 

(8/79-80 ) 

660 

17
0 

Ghir 

Salvage 

Contractor 

59.00 

23.60 -

1.60 

3.14 

1.70 

35.00 

124. ()I, 

1.l5;,b 

Bha.li Bhal.i 
(5/79-80 )'~ (6/79-80) 

760 670 
.160 . .210 

Chir Chir 

Sa1vage Salvage 

Gon"tractor Con tractor 

74..15 75.15 

22.10 14.75 

"0.74 0 •. 75 

3.75 :3 .75 

-2.86 2.86 

55.OJ 55.CO 

-138.42 132.07 

48% .48% 

Lag ore 
(11 A!79-BO)' 

650 

3
0 

Chir 

Salvage 

Contractor 

53.10 

14.L5 

1.50 

2..86 

2.14 

35.00 

108.75 

4O;i 

(Continued on next page) 
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Appendix - V.8 continuErl. 

rore st D~-, l~llrpUr- ., 3 
Unit - m & ~intal 

--~----------------~------~--~~~-------~---

Average Bl ti tude (l.;i) 

Average Slope 

.species being L~ll-ed 

Typ~ of fEliling 

Agency of Exploita­
tion. 

LopgiD~ t&cr€!"t_,;i,,_~ 

LoPfling 
!toping 
Felling 
Debranch.m.g 
Debarking 
Cutting .lllto Logs 
::)Q\oIing at sit~ 
Engraving of No s. etc. 
Others 
Totnl logging Cost 

9ff-.!1o ad TranSPQrt 

WJllual/hllc!liolling/ 
Skidding etc.per k~ 

~-=-&_mL 1'r~~ 

.Pucca, & l\.acha Bead 
pl:lr km.. ~ 

Loading Charges 

Unloading charge s 

OvW"'head charges 

To tal 1.0 gglllg &: 
Iran sport. Co 5 t. 

----_ Name of the Coupe -----.;.".,.._ ----' ..... , ............... ,-- ------_.-.-__ .. -

(4/79-80) 

-

880 

21
0 

Chir 

Salvage 
-I 

~ 

DroLU 
(4i¥79-80j 

800 

17° 

Ghir & 
-['Jisc., B.L~ 

Salvage 

Cont~actor- Contractor 

61.10 .-

17.70 

1.50 

2.86 

2.14 

35.00 

39.00 

20.00 

1..50 

5.57 

2.86 

35.00 

Mankaki 
Dhar -- . 
(2/79~80) , , 

858 

22° 

Ghir 

Salvage-.. 

Contractor 

70.80 

28.30 

4.28 

2.14 

35.00 

_. 

Thor, 
Kukh.::r 
etc. ....__ 
(31/'79-80j 

1080-

360 

·Kha·ir 

Selection 
-. oIfII!; .. " 

Con trac tor_ 

~ , 

70).00 

706.28* 

Conversion per-cOn tago 

120.30 

35~ 

101. 93 

70~ 

141.92 

45% 
-------_. _----

.., Cost of all operat~ons :for Katha making and transport (per ~intal) 
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4lm.cnQ_ix-=-_ Y. 9 

Diyiaion-wiL~.~i_oi.:_Loggin~.....!mSLI;r~Q:rt OpeWj"QIl§. 

~rcst Division-- H~l'lir~ 
U ' 3 rut-m 

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

Avm-age a1 titudc (.['11) 

1I.vc.:rago slope 

5peci~s be;ing • felled­

TYP8 of""fCll1ng 

Agency of ~loitation 

1999me Ovcrations 

Lopping 
.Roping 
Felling .. 
Dcbranchin g 
D8barking 
Cutting into_logs 
Sawing at si,tt:: 
Engraving 0(, Nos.etc. 
Others'" .~. 

Total Loggin;g Cost 

ot£.=Road TransQo& 

1'.l8n ua3./Mul.C::/.Kolling/ 
Skiddmg etc, per km, 

co.-Mad. TransoQ.rt 

~ucca and .Kacha ibad. 
pGr kIll. 

Loadmg chm-ge 5 

Unloading cho.rg~ s • 

0verhoad cilru.-gc;,s 

Tota'l wgg,ing .:;. l'raa s!;lort 
(iost. 

l1alog 
(13/79-80 ) 

610 

150 

Chir 

.Thining 

Name - of tho Goupc 
--. __ -----------

Ghangot Palotoo Samtana 
(3/79-80), (15/79-80) _(12/79-80) 

Gnu 
;;,alvago 

850 

21
0 

Chir 

SGcondary­
cum-f:inal 

880 

27° 

Ghir 

Secondary-, 
cum-final. 

Contractor Contractor H.r.S.F.Ci. Contractor 

53 .. 10 

35.40 

0.51 

4.28 

3.57 

35.00 

131.86 

50% 
~ 

44.25 

21.90 

0,69 

7.14 

3.57 

35.00 

llZ.55 

5 OJ, 

62.10 

25.75 _. 

0.53 

3.57 

2.1.4 

35.00 

129.09 

65% 

53.10 

25 .. 30 

0.52 • 
7.14 

4.28 

35.00 

125.34 

7CY"; 

----------.-------
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4m2_ondix - V. 10 -Di.yision-'::'_~£ __ Q_Q..§!_Q!_Loggin~ and Tranm£.t Oqerations. 

Forcs~ Div~sion - Una 

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

Average altitude (1'1)­

Average slope 

Species be:ing fellGd. 

Nameof:tho Coupe ._-----
'Shanla 
Pathio.r 

(1/79-80)" 

750 
.150 

Ghlr 

Salvage " 

. Loh8..ra Kalot~ 

(2/7,9-80) (28/79-80 > 

654' 160 

21° 15° 

Chir Chir & 
t-lisc. , B.L. 

Salvage Selection. , 

I.ohara .... .-... · • 
(20/79-80) 

- 650 

.17° 

Khair 

Se].cc ti9Il- X .. Typc' of felling' 

Ag0ncy ot ~XFloitation 

~~ OoG"at.ions 

Lopf)ing 

Contractor Contractor Gontrector Contractor 

R.oping 
Felling 
Dobranching 
Dubarlcing 
Guttlllg into Logs 
Sa'Wing at site 
Lngraving of Ifos.(.:t.c. 
oth(,)rs~ .... '= 

TO~Ql Logging Gos~ 

Off Be AA Iran SHort 

;;~'~'al/N~~/~lllig/ 
Skidd:ing etc. per km. 

~t\wl&LTran §JlQ.:r.~ 

~ 

.; 

-
'!!.-

56.87 56.00 

,,\-

17.50 - - ·18.6q 

./" ... 

-

.-. ..=,. .• .Q.i 
, ~ 

55'.15- 650.00 .. 
.. -. .,.. ..., ~ - -04':: .. 

. - lB.08 ___ 
~- f-· 

... , 
..M .. Fueca. BAd _ _1~~hD: )10 00._ 

per kr.l. 
o.-eo __ ._ 

i.20 
. 9.90 - ---- _,0.22 -

LOQ,ding ohm-go s 

Unloading e bargo s -
--' . 
Overhead charges 

~ 

.Tow.1 Logging & Tr~lsport 
Cost. 

~1. • 

Conversion ~ercentQgc 
;_; '. ,., ~. - -0.( 

5.60 

2.20 
0" 

35.00 

-
115.77 

5D-,.s 

3. D:O 2.76 
l 

2.00 2.16 
J 

35.00 35.00 . ," ... 
_. 

-i14.05 
' .. -

115 .. 86 

50% 80% 

~---*-C-ost of all: opuratiO!1s for K.c.tha mUking andtrc:nsport 

(p er c.luin tal). 

... -
;S • • r~·" 

\)50. 22*',-
T ~ 
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Chir Bc:l t Areas 

--Data Processing Report 

1.0 Introduction 

The North Zone team of the Freinvestment Survey of 
Forest Resources carried out a survey duri..ng the years 1977-'78 
in Chir- belt areas extending over ten forest divisions viz. 
Kangra. una, NULpur, HamirPur, Bilasp ur, Nachan, Suket, Mandi. 
Kunihar and Solan. The main objectives of the survey were:-

i) Estimation ·of areas under di£fer·cnt land-use 
classes by photo-inte~pretation. 

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

iii) Estimation of growing stock for each ·forest 
division or group of Eorest divis.ions wi.thin 
! 10% at 95% probability 18vel. 

~v) Estimation OI areas suitable for afforestation 
for different species. 

A brief.out-line of the methodology adopted for 
processin~-of the data is prcsent~d in this report • 

. , 
The data of the present survey was processed in IBM 370 

Computer of tr.e Inst.i.tute ot Petroleum Exploration t Q.N.G.C. 
Dehraoun. The computer has the following configuration: 

(a) Memory 512 K byt.es 

(b) 1 card reader 

(c) 1 On-line Printer 

(6) 6 T<Jpe drives 

(e) 4 D:isc drives 

2. Survey design 

In order to suggest a suitable sampling design for the 
survey. a pilot survey was carri~d out. The data covered 
coniferous areas as well as broad-leav~d species. 

The···-analysis of the data indicated that point sampling 
with BhF-2 could be suitable in coniferous areas and fixed plot 
sampling in ·broad leaved species. Since areas under vario~s 
categories were also required to be estimated from ground inventory, 
a systematic sampling design was· .adopted and to reduce bias due to 
locational error and to minLmiSG travel time and cost, a cluster 
of two sample points in each grid were taken. It was also found 
that two sample points could be tackled in a single day. 
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Wi th a view: to achieve the required precision in the 
estimates of the growing stock, 'i t was decided to space the 
cluster at 3 km., x 2 km. in the .entire area. The two sample 
points of a cluster were taken In North-Sa~th direction at a 
distance of 200 m. from the grid "c~ntre~ 

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

3.0 ~ 

Since area' figures from Photo-interpretation could not 
be made available, the area under various catchments and from 
division were estimated by the Zonal ,office by making 1 kID x ::~ 
1 km. grids on the topo sheets of the .area. The total geogra­
phical area was taken from' the forest statistics of Himachal 
Pradesh (1976). The geographical areas thus estimated were as 
follows: -

Catchments 

1. Beas 
2. Sutlej 
3. Ravi 
4. Yamuna 
5. Gaghar 

Divisions 

1. Kangra 
2. Mandi 
3 Q Nachan 
4. Suket 
5. Nurpur 
6. Hamirpur 
7. Una 
8. Bilaspur 
9. Kunihar 
IO.Solan 

2 
Geographica~ area(Km ) 

Total: 

8,708 
5,950 

626" 
222 
140 

15,,646 

2 
G~o9raphical area (km ) 

3.786 
1,,128 
1.,625 
1,169 
1,468 
1,106 
2,013 
1,177 
1.409 

765 

Total: 15,646 

The forest area in each division and each catchment was 
estimated from the ground survey information by a.ssigning proper 
weightage to each sample poin:t .falling in forest area .. Non- . 
forest area was derived,by sub-tracting the forest area from the 
geographical area of the division and catchment (table 1.1 &. 
1.2) • 

The estimatB of aroa under oif£eront vegetations in each 
catchment was obt2.ined from the area \veightage of sample points 
falling in the v'egetation CTabl'e 1.1.1). 

contd •.• p/192 
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L ay out of the various fo~s and coding instructions. 
are given in the field manual which may be r8ferred if 
desired .. 

5.0 Preparation of Input to Computer 

Docum~ntation: The field fODms need Gasy access when 
filled, th~reforc, a proper record o£ each form received from 
the Zone is kept in a register with relevant details. 

The total number of field forms received in all the 
cards design was 4889. 

5.2 Manual checking 

1.11 the field foms were chocked manually to d€tect 
obvious mistakes, ommissions, duplications and to see int~r~ 
relation within and between rows and columns. Some of the 
,~hecks are listed below: 

1). Field ch(;;ck 

. 2). Field width ch6ck 

3).. Range check 

4). LOgical Ch0Ck 
(Horizontal end 
v<=rtica~ check)_ 

Necessary columns properly filled 
up for the characters far Which these 
ar~ meant and not left blank • 

rill the columns meRnt for a particular 
field are filled,up includ~ng left 
hand z~ros. 

Whether values filled in are within the 
specified limits. 

Whether intE.:r-relation between two 
fields in a row and columns are in 
o~dGr. Some of these m~y be land 
class VS legal status, land class 
VS v0g8tation, over bark diamet~rs 
VS under bark diameter etc. 

5.3 Transfer of data on C2rds 

hfter cor~ecting th~ mistakes in the fi~ld forms# the 
data in the forms are tr2nsferred on Punch cards with the help 
of punching machine. The punched cards are verified with the 
help of verifier to dct~ct punching mistakes. The corrected 
decks of cards are then sorted in a sortE.:r und arranged in 
proper sequence and m~tched using of card collater b~fore 
undertaking processing. ' 

The number of cards punched for the processing are 
gi von below:· 

CD 01 
CD 02 
CO 03 
CD 04 

. Total: 

3274 
2581 

204 
4147 

10206 
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6.0 System dosign 

The main steps involved _in the data processing of 
the invontory data ar~ described below~ 

(a) Felled tree volume 

(b) Scatter diagram fOr detection of abnormal felled 
trees and form of fUnctional r~lationship. 

(c) Testing different models for sele~t~on of general 
volume equations. 

(d) Calculation of sample tree ,volume. 

(e) Scatter diagram for detection of abnormal sample ' 
trees .. 

(£) 

(g) 

Calculation of volume of enumerated trees • 
. ,', 

Calculation of plot ·volumes by species and 
diameter. 

(h) Estimation of sterns and volume per hectare. 

(i) Estimation of error for the growing stock. 

6.1 General volume equation 

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

It is decided in cons-ultation with Zonal Coordinator l 

North Zone that the general volume equntion o£ the £ollowing 
areas may be used for Chir-belt species. 

1) hcacia catechu Rest o£ species U.p. 

2) Anogeissus lat~fqlia Rest of species U.p. 

3) Lannea coromendelica Rajasthan 

4) Qu€:rcus inci;ina Banock U .. p .. 

5) Pinus roxburghii Rajgarh- Nahan 

6) Pinus excelsn Chenab 

7) Cedrus deodara Chenab 
8) .t.bies pindrow &. U .. P. 

9) Picea,smithana u.p .. 
10) Dalhcrgia sissoo Rest o£ species U.P. 

11) Rest of species D.P. 
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The general volume equation are giv~n below for ready 
reference: 

1) __ Acacia catechu 

2) 

3) 

~v = 0.09817 + 0.29886 D2H 

eissus latifolia 

v = 0.00817 + 0.29886 D2H 

~Lannea coromendelica 
v ~ -0.004511- + 0.377131 D2H 

4) fQuercus incana 

~ 0.01480 + 0.31906 D2.H 

.s) / Pinus roxburghii 

~ = 0.034529 + 0.284662 D2H 

~ ~Pinus excelsa 

9) 

V 

Where 

V = 0.070572 + 0.296062 D2H for n2H<:10 
22· .­

V: 0.724684 + 0.239729 D H for D H ~10 

. ~ Cedrus deodara 

V :::: 0.091531 + 0.294023 D2H for D2H L.lO 

V - 0.354658 + 0.253916 D2H for D2H~lO 

Abies pindrZ!'! 

V ~ 0.17507 + 0.22606 D2H 

~Picea smithiana 

V = 0.3370 + O.2831a D
2

H. 

j Dalbcrg.ia sissoo 

V = 0.00817 + 0.29886 D2H 

Rest of' species 
./ 

V = 0.00817 + 

3 
V = Underbark volume (m ) 

D = Overbark br~ast height aiamet~r (m) 

H = Height· (rn) 
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6.2 Sample tree volumes 

Volume of each sample tree vias estimated from the general 
volume equations and the diameter and height of. the sample tree. 
The out-put is summarised in sample tr~c data file~ This file 
contains breast height di'ameter l total heightl clear bole length, 
assessment of external defects, straightness, bark thickness, 
radial increment during last 10 years and previous 10 years. 

On an examination of the sample tree data available on 
various species, it was decided in consultation with the zonal 
·office:cs that, the .. local volume equation \11ay be developed for the 
following species. 

I~ Abies pindrow 
2. hcacia'catcchu 
3. l .... nogeissus latifol.ia 
4. cedrus deodara 
5. Dalbergia 5issoo 
6. Lannea coromend~lica 
7. Picea smithiana 
8. Pinus wallichiana 
90 Quercus inc~a 
10.QuerCus semicarpifolia 
II.Rest of species. 

6.3 Scatter diagram 

,The estimated volwne of each sample tree was plotted 
against the breast height-diameter of the tree in order to detect 
and abnomal tree in the data and also to s,ee -the trend... l..bnormal 
trees were not included for the der.ivatfon of the volume equation .. 

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

V = a + bD2 

V = a + bD + CD
2 

IV= a + bD 

v/n2 = a + b/D
2 

V/D2 = a + ~ + c/D
2 

Log ::: a + log D 

V = a + 
r-

b j/ D + 
2 

cD 

fv~ 
-, 

a + bD + c rn 
V/D

2 = a + b/D
2 

+ c/D + dD 

Where V_ .. = Underbark volume (m
3

) 

D = Breast height ov~rbark diamet~r em) 
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In these functions. volume or a transformed form of vol~e 
was taken as dependent variablc" and diameter or' its £unction as 
irtdependent var~able. 

One of the ~quations tried is selocted by taking into 
consideration (1) the standard error of the estimate (2) the 
multiple dcterminatLon coefficient and (3) the applicability 
of the equation in the entire range of the data. 

Based on these criterian the following volume equations 
were selected for the various species. 

/- /P.bies pindrow (125) 

V!D
2 ~ 10.687124 - 2.124183/n + O.309613/D2 

or 

V = 0.309813 2.124183 D + 10.687124 n2 

2. 'acia catechu (304) 

= 0.048535 - 0.183567 /D + 3.787825 D2 

3. p,nogeiS sus 1 atifo lia (289) 

v/n2 
== 2.545701 - O.011053/D

2 + O.087418/D + 4.7"66918 D 

or 

v = 0.011053 + 0.087418 D + 2.545701 D2 + 4.766918 D3 

~edrus deodara (119) 

V/D
2 ~ 16.818237 + 0.325045/D

2 
- 3.533911/D - 5.234057 D 

or 

V = 0.325045 - 3.533911 D + 16.818237 D2 _ 5.234057 D3 

/ /Dalbergia sissoo (81) 

V ~ -0.013703 + 3.943499 D2 

6. ~nnea coromendelica (44) 

V/D
2 = 1.336264 - O.017639/D

2 + O.'13233/D + 9.315146 D 

or 

0.017639 + 0.132337 D + 1.336264 D2 + 9.315146 D3 . 

7. 

~ 
smithiana (1976) 

v/n
2 ~ 11.770E369 + O.16326'9/n

2 
- 2.23206S/D + 1 .. 060410 ri-

or 

v = O.163~69 - 2.232068 D + 11.770869 n2 + 1.060410 D3 
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8. Pinus wallichiana (97) 

v/n2 
= 16.894379 + O.291006/D2 - 3.542277/D 4.678466 D 

or 

v ~ 0.291006 - 3.542277 D + 16.894379 D2 _ 4.678466 D3 

9. Pinus roxburghii (563) 

v/n2 = 9.929936 - 2.08S944/D + 0.167895/D2 

or 

V = 0.167095 - 2.085944 D + 9.929936.D2 

10. Quercus incana (239) 

~ = O.24Q1S7 + 
,--

3.820069 D - 1.3945201/ D 

11. Quercus semicarpifolia (101) 
,­

lV = 0.381357 + 4.'448446 D - ,1.956996'11 D 

12. Rest of species 

v!n2 = 1.868561 + 0.007602/n
2 

- O.033037/D + 4.483454 D 

or 

V = 0.007602 0.033037 n + 1.868561 D2 + 4.483454 D3 

Where V = Underbark volume (m
3 ) 

D = Breast Height overbark diameter (m) 

. 6.4 Enumerated tree volume 

Volume of each enumerated tree of a species in the plot 
was estimated from the selected local volume equation for a 
paTticular species and the breast height overbark diameter of the 
tree. These volumes were stored in tree volume file. This file 
help to tabulate the resu~ts by spec~es and diameter £or 
various forest types. 

6.5 Plot volume \ 

;.. plot volume file is ,cr~ated from the tal~ied tree 
volume filG by adding the volumes of .the trees required fOr the 
plot volume file. This file helps in the estimation of sampling 
error for the growing stock. 

6.6 Stand table 

stems/ha. at 8 sample point - The trees enumerated at 
each p o i.nt arc clussi:fied by species and. diameter and basal 
area of each calculated and stored. 
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An estimate o£ the -nuinbcr of stE:ms per hectare by species 
and diameter class are obtained at ~acn sample point from the 
tallied trees as under: 

'I'.Jhcre: 

m 
Sterns/hs. B;"F z: liB.! 

i=l 

Bi = Basal arca of the ith tallied tree in 
a diameter class of a species. 

rn = Total No. of trees tallied in that class. 

B;.F= Basal ar~a factor of the r€:lascope. 

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

6.7 Volume per hoctare at a sample point 

.i~n estimate of the volume per hectare by species and 
diameter class at ~ach sample pOint is obtainBd from the tallied 
trees of the particular class as under: 

Where: 

Volume/ha .. = BJ...F 
Vi 
Bi 

Vi = The volume of the ith tallied trees in a particular 
diameters class of a species calculated from the 
local volumo equation. 

Bi = and m have the same meaning as above. 

6.8 Stock table 

An estimate of the volume per hectare over all the sample 
paint under a particular category is obtained from the estimate 
of volume per hectare calculated for each sample po~nt. 

The estimate of stem/ha. and volume/ha. when multiplied 
by the area of the corresponding category give the total stems 
and total volume fOr that category_ However, it may be pOinted 
out, that the estimates of stems and volume for the different 
categories of area are bused as a few sample ,paints therefore 
these figures may b~ ccnsidcred indicative only and should be 
used with caution. 

1) Stems/ha. by species and diameter for each forest division 
Table 2.1.1..1 to 2.1.-1.10. 

2) Total stems by species and diameter fOr each forest 
division Table 2.2.1.1 to 2.2.1.10. 
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3) Exploitable stems/hoe by sp~cies and diameter onder 
different age class in each forest type. 

Tabl e 2 .. 1 .2 .. 1 .. 1 to 2 .. 1 .2 .. 1 . 5 I 2 .. 1 .. 2 " 2 • 1 to 2.1 .. 2 .2 .. 5 
_2.1.2 .. 3 ~ 1 to 2.1.2 .. 3 .. 6, 2 .. 1. 2.4.1 to 2.1.2.4-.5, 
2.1.2.5.1 to 2 .. 1.2.5 .. 5. 

4) Exploitable total sterns by species and diameter class 
und~r different ages in each fOrest type. Table 2.2.2.1.1 
to 2.2.2.1.6" 2 .. 2.2.2.1 to 2.2.2.2.6, Table 2.2.2.3.1 to 
2.2 .. 2.3.6. and Table 2 .. 2.2.4.1 to 2.2.2.4.6, 2.2 .. 2.5.1. to 
2.2 .. 2.5.6. 

5) Exploitable volume/ha. by species and diameter class 
under di£ferent age classes in each forest typ~. 
Table _3. 1.2.1.1 to 3.1.2.1.5, 3.1.2.2.1 to 3.1.2.2.5, 
T-ablc 3.1.2.3.1 to 3.1.2~3.6, 3.1.2.4.1 to 3 .. 1.2.4.5, and 
3.1.2.5.1 to 1.1.2.5.5. 

6) Exploitable total volume by species and diameter under 
different age classes .in each forest type. Table 3 .. 2 .. 2.1 .. 1 
to 3.2.2.1.6, 3.2.2.3 .. 1 to 3.2.2.3.6, Table 3.2.2.3.1 to 
3.:2.2 .. ':3 ,'6., 3 .. 2 • 2 .. 4-.1 to 3.2.2 .. 4- .6, and 3 .. 2.2.5.1 to 
3.2.2.5.{, .. 

7) Volume per hectare by species and diameter class for each 
forest division T;::,ble 3~1.1.1 to 3.1.1.10. 

8) Total volume by species and diameter cl ass for each 
forest diVision, Table 3.2.1 .. 1 to 3.2.1.10. 

9) Exploitable stems/ha. by species and diameter in different 
forest types Table 2.1.2.1 to 2.1.2.5. 

10) Exploitable total stems 'by species and di~eter class 
in different forest type Table 2.2.2.1 to 2.2.2.5. 

11) Exploitable volume/ha. by species and diemeter cl ass in 
different forest type Table _3.1.2 .. 1 -to 3.1.2.5. 

12) Exploitable total volume by species and diameter class in 
di:f£er(;nt :forest types Tabla 3.2.2.1 to 3.2.2.5. 

13) Stems/ha. in different 'diameter classes of Chir and other 
species on different slopes, altitudes, aspects, position 
on hills, and soil ~depth '-in Chir for€st type Tab1.e 2.1 ~ 3.1.1 
to 2. 1 • 3 • 1 • 5. .. ' 

14) volume/ha.- in different diameter classes cf Chir and other 
species on different slopes, altitudes, aspects, position 
on hills arid soil depths in Chir forest -type Table 3.1.3.1.1 
to 3.1 .. 3.1.5. 
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6.9 Increment 

Radial increment at breast height point during the last 
10 years and last 20 years were r€corded for each sample tree. 
with the hel~ of incremont borer l for the species Fir, Spruce, 
Deodar I Chir and Kai'l. From this data basal area increment 
during last 10.y~ars and previous 10 years were "estimated for 
each diameter class and exprcsseq as a percentage as given below: 

Where: 

Last 10 years basall = 
area increment % 

PrE:Vious 10. years basal 
area increment % 

1 
10 

= 

2 2 
( Dl - D2 ) ~ 100 

1 
10 

-D2 
1 

2 
(DZ ) x 100 

Dl =/Diameter underbark at breast height. 

2 (last 10 years radial increment). 

2 x (last 20 years radial increment). 

Gupta.DK/ 
5.7.82 . 
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The survey' area had in all 3270 plots~. (,Ut. of. them 1655 plots 
had th,;;. land class of Fu!\l!.~T::i and Vegetatl):ltl - ti\EE F0~-lEST and DEo:..'iADhD 
Fu~T. These 1655 plots" have beep further classl.fi.ed by the ela:tranic 
digital computer :for this report~::.'a:'s data of othEr plot.s :are not 
available. Thus thi~ re-~)ort is cotl.:flned to fo.::est t ~r .. a:in claSSli'iCB­
ti~ only. 

The Dasio terrain. detaus as topography, :slop~, ~Q.il, hu.lru.s, 
alt.itude etc. Is discussed for ea.ch catch.m.ent in Sec-tloo-2 to giVB 
descriptive terra.in classificatioo.' 

Further cl~sSificat:...on and grouping has been done to arri.ve ai.· 
operatic:nal terra.~ clasSification. 
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§EGT lOi>1 - 2. 

D~ rlIPT IV E TB.:{f{A IN CL.ASS iF Ie AT lCN 

The bas1.c terrain o.a:ta is claSsified as under:-

2 .. l Catchment - The tract ; may" be spl.it into 4 major catcr...tllEnts 
i.e. Yamuna (L69;':' of the area:; , S~tlaj {4o".42;;b of area;, B$8.s 
(~~. 65% ()f area.) and na:" i (0. S% of a:r-ea.). The balanc e 1. 63~ area 
is not classified in to any specific catc~t (table-i). 

2'~ 2 T~Qe:raphy - Most of the area (65.26';6) is hilly while 15.17% 
area 'is very- hilly and only 0.91% area, nay be t-erIDed as precipitous 
(ta.b~e-l}. 18,,31% area is gently rolling -whereas ooly O.:3G;{. area. 
is flat. 

B9a s 'catchment has generally tougher topography. 

2.5 Slop-e - i~lost of the a;r&a \59.46%) has s~ope 30% to :100%. 
20.91% area has slope '100 to 173%, 2.6% area. h8.s 173 'to 275j. slope 
and cnly 0.42% of area has slope steeper than 275%., Chly 16.62}> 
area has slope Ie S3 tpan 36% (Table-2)" 

2.4 Stqgjp,esi> - 46.67% of the t~tal area has less t.han 25~ 01 the 
land SUi-face covered by the stones, whereas 43.32% area has 25-50% of th~ 
surface covered by stone 5 (table-3,;. 9.1.2% of the <U"ea is mre -than 
50% covered by the stone s. 

The stone s are d.efined as th086 having diam~t.et" more than 25 em. 

2.5 Raw ~ - 59.$8% of' the area has less than S' em thick 'raw 
humus or leaf litter 'Whereas 27.1:3/b area has no raw hullJUs. 8.28% of 
area ,has 5-lD em thick and 4.72% of area has IOOre than 10 cm thick 
raw hwlus (table-4). -

2.6 Ht.lIDWi - 52.21% of area has less than 2 em 'thick hu.mus layer 
~hi1e 3~.6% area has no hwnus~ 10.21.% area has 2-5 em thick humus 'Whereas 
only 5.5'& area.-has thicker layer (tabl~5) • 

.,. 

2.7 Soil Con sistell.~ _. ~4. 47% area has friable soll, 65 .. 38% area has 
slightlY-compact soil whereas 9;;73% area has conpact soil. Oily 0.4;2% 
area has no :;oil (t.ab1e:-6). 

2. 8 ~Qll_Texture - 49. 79~ area. has clayey loam sail 'While sandy ~oam. 
soil extends over 35.84;h area (table-7). 12.02% area bas loamy soU, 
2.66% clayey, 1.33% sandy and only 0.56% has no soil. 

2.9 "&l11t.W§. - :Most of the acea 51.66j, has lCO to 1099 ni altitude 
whereas 31.1.8% area has altitude bt>tween llOO to ZJ99 Ill. 15.9S% area 
has aoo to 3009 m. altitude -while O.72'), has higher al.titude. (table-8). 
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I?-pJ.§~ SU-!l\tlj,gg._1' Pf QCi. iJk!fi~ c;? }~b.t-:1~~ .. al? 

--... _. --.'- ------_ .. -------, __ .•. -- -'--,_. -----.,--, 
. " ;. "_'" , Top 0 g rap h Y rr ~ 1 

Ljfltcl~nt ·I£tall..s ~- . ~recI:=--v6ry:----~~;~----rren=t1Y-----""'1.:;---- o .... a 

------_;':...-----.----------~~~~~~--:!!~!!~-------:---~~~:!:E.:~ ___ ~_: _____________ _ 
No .. ot' plots 0'-' 8 -,- m' 0 0 28 

YaIlllna ,d.oW 1<> '" O' 28.57 71.45 0 0 100.00 
Col.% 0 "0.'19- 1.85 0 0 1.69 
'~ of the • 
n..~and T-otal 0 0.48 1. .. 21 0 0 1 .. 69 

-----------------------------------_--------"_----------------------------
Ho.of plots 4 76 ~05 79, 5 669 

I - 0'.60 11..06 ''].1 .. 81' 0.75 
. 

100.00 
" ... (Q'W J6 75.49 
~utl€;j Ooi.% 26.67 30.28 46.76 26 .. 01' Ei,5'.35 40.42 

~ of the ,~ 

Gro..'1.d 1'0 tal 0.24 4.59 30.51 4.77 0.30 40.42 

--------~-------------------------. - ~~--------~--~--------------------------iio. of pl?ts 1.1. 
.~~'.:,:, 16tf'''' J 526 223 1 921 

BEtas 
~(.Q\.J 10 .1.19 17.57 57.11 24 .. 2~ 0.11 100.00 
Col .. ~ 75.33 63.7,5 48·~ 70 73 .. £0 16 .. 67 55.65 
~~ of the 

0.66 ,9.67 31.78 15~47 0.06 55.65 Grand Total . , .. -----------------.,...-----------------------------.. __ ... ---_._-----------------
No.of ~plota 0 7 3- 0 0 10 

· ... 10'" )J 0 70.00 ~, 30.00 0 0 100.00 . 
.. iav i Uo1",% 0 2 .. 79 0.28 0 0 0.60 

~ of' -tb.a. 
0 0 .. 42 0.18 0 0 0.60 G.: and Total 

. - -.:. -- --------------------~----------------------------~-------------------------
i-l'O.O£ p~ot~ '0 0 26 '.1 0 27 

~_\Jth~s 
how ;0 0 0 .96.30 5.7. 0 100.00 
Col'.~ 0 0 2.41 0;33 . C 1.63' 
.i)' of the 

0 0 1.57 0.06 0 1.63 Grand Total 

----------------------------------------------------------------------------
1110 .. 0", plots;· 1.5 251 1080 ,,303 6 L 1655 

'l'ota.l' ,dO'W "., . 0.91 15.17 65.26 18.31 0.36 leo. CO o 1 ,i'r 100 .. 00 1;--0.00 lQ).OO 100.00 im.;):) lCO.DO o _p ,« 

to of the 0.91 15.17 65.26 18~'~1 0.36 lCO.OO 
Gcand Total 

..... ~ - ... , ............ ~_- ---... _ ._- --._ 
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--_ .. -_. --.---__...;.', .:....-~..,;". -- ..... -- --.'.-~--.' - ,- .-........ ..~---":'.-~--.----~ .... ~ 
" r Slope ----_ ... _'------------------------------------_--

.~ 7;;° 60°_70° 45°"::'60° 2;O_45u 10°_20° Gatch!nent ~taUs 

> 2~5~ 175~275;~ .lCO~ ., 56,b - 17, ....... 36ib 
- 173;6 100;:& 

---------....... ------------_--"".---------------------------~-------.-------------~ . 
IJo.of -PJ..o-;'s G- O 4 2?:> ... -," 1 28 

'talJ1ln.a 
'~..ow ~ 0 :0 14.29 82.i4 3.57 lo.:l'.OO 

.- 0ol.;b' 0 0 1.16 2.34 0.36 1.69 
), uf the 

'0 0 0.24- 1..39 0.06 1.SS (.rand TO~-(ll_ , " - _--------~--------------------. ------------------._---_--- .. _----_-----------
1,,0"-oi plot s S 17 J34 419 94 669 

Su-tlej .:Ow ;~ _ 0.75 2~54 20.00 _62:.65 1.4.05 100.00 
GoL;b 71.~5 39.~ 38.75 42.58 34.18 40.42 
'f of the -
jO 0.30 .1.,~ S.w 25.32 5.68 40.42 
~c.ild Total 

'" - -_ -------------------_------------------------------------~-----_---_-_ 
l~o.l,)f· plots .2, 26 196 517 180 921 
.<OW 

_.j D.22. 2.82 21.28 56.13 19.54 100.00 
Beas to> 

28.5-7 
:;1 

65.45-Gal.» 60 .1:7 56.65 52.54 55.65 
~ of the 0.12 1.57 11.84 B!.24 10.88 55.65 Gr2nd 'i'oi,ar 

t'io.9 f' plats_ 0 C 10 .0·, .•. ' 0 10 

J'-(a-vi ilCl'I.l ~ 0 (l lQ).CG 0 0 1.00.00 
Gol. ~-.; 0 0 2689 0 0 0.00 
fa of the 

(} .• '!O ..... 0 '0. to 0 0 0.60 dC-~~l£i '.rotal -
- - . ~ . -----~-----~------ -----------:;,-~.:....-----..:....----~-'------~----_------- ..... _---_------

No"of :plots 0 0 
How ;b 0 0 _o· ..... 

others .col.;t. :. .. 0 0 
r~ of the 

0 0 G:a.~£il). d 'l'otal 

No.of plots 7 43 

Total ... ;0"1 I~ O~42 2.60 
Col.. i~ 100.00 iCC.OJ 
j~ of t~1e 0.42 2.60 
~ • .aJ.l d 1'0 tn.l 

2. 'J. 2.5 
'7.41- 92.59 
O~58 2.54 

.0.1.2 1.51 

346 984. 
20.91 59.46 

l.OJ.OC 100 .. 00 

2O.Q~ 59.46 

-0-
0 
0 

0 

2.75 
16.62 

1.00.00 

16.62 

?:l 
100.00 

1.63 

1.6~ 

1655 
100.00 
100.00 

100.00 



1. -~ 

"Inbl?_tlocl 

------,--. ---·;·t;;n~;o~- (~urfE'.~·~~;~d-w~th~~ -----.-,. -.-
Gat.clun.:lnt Details 

--0-_- ,-- o. - __ ._'-_________________________________ 'rotc1_ 

> 75)1. 50-75i!l 
., 

Absept fuspe­
citi.ed of laad 

----:---_._.---------------------------------------------------.. --.---------------
No.of plots. 0 1 4 2:3 0 -0 28 .., 

Yamuna Jo~ *' 0 '3.57 14.29 82:14 0 0 ~\X).OO 

Col.~ 0 0.69 0.56 2.97 0 0 1.69 
,~ of 0(.;'10 

0 0.06 0.24 1.:$9 0 0 1.69 Grn...i.d ,_Total 
___ _ ~ ______ ..s.. • .. ___________________________________ ....: ____ :..:... ____ ......... _______ .... ______ ~ ... ____ 

ii1q.of plot.s 4 .~ 3~9 26'a 4 .. Q 669 
... (Ow 

, 0.60 ~ 9.42 49 ~'18 40.21 0.60 0 100.00 Sut.lej jO .. 
001. /') 57.1.4 45.75 45 • .-89 :3'~. 75' 36.4 0 40.42 
,~ of the . 

,"0.24 3'.81 .l$1.88 16.25 '. 0.24 0 40.4~ Grc.1'ld Total 
------------------------------------------~------~~--------~-------------------

No.of plots :3 77 362 471 7. .-l. 921. 

Beas 
RO\oJ,~ 0.35 8.36 - 39.3~· 51.~4 -0.76 0.11 lCO .00 
Col. it> 42.86 53.47 50.49 60.85 -63.64 50.;..)0 55.65 
jb o.f t.he 

·0.18 4:65 21.87 28.46 0 .. 42 0.00 55.65 
~'and Total --------------------------------------------------------------------------------

. rtav i 

lio.of plots '0 '1 7 1 00'#~,. 1 1.0 
Ro\ol .• ~ 0 10.00 70.00 10;00 10.00 lCO.OO 
Col.r.> ,_ ,0 0.69 0.98 0.13 0 50.00 0.60 

~~~dt~~-tal 0 O~(J6 ~.42 0.00 0 0.06 0.60 

-~---...... ....,._---.~.:..:.---------------------------- --:"'--------------.,----------~------
No.o,f plots 0 2 15 

·.Jthel"s J.(QW 10 0 7.41 55.56 
'Col-.~ 0 1.39 2.09 
j, of the . 

1.0 
37.04 
1.29 

o ' .. o· 
o 

27 
i.0) .00 

1. EXi 

Gca..1.d- Tot.al ,0 0.12 O.~~ 0.60. 0 0 1.63 

-------~------~--.~-------:--:_--~~-------------------~-----------------------
_1~o._o~· plots 7 144 717 774 11 2.- 1655 

Total ao~ % 0.42 8~'70 45.32. '46.77· U.66 0.1..2 ~OO 
.ool.-~ l.UJ .00 100. CO 100.00 100.00 '100. CO 100.00 100.00 
;w of the 
Gr!41d 'lbtal 0.42, 8.70 43.32 48.77.. 0.66 100.00 

-, -----~'. --------------___;;,__;,_ ---.------------
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.. ',-' ----,,---- _'-------- _. --'---
,(o.w Humus 

-----,.,--------------------------------------- lbtal 
Details, >" 15 cra .. 10-15· co 5-l.0 CUI ~ 5 em .Absent 

-------------.. _-------------._----_ -~~---------. - ---------------_-_----_-----
l>Io.of plots 
... .a~ ,Q 

Col. Ii> 
~3 ·.)f the 
Gi~and Total 

0 
0 

... .0 

0 

() 2 
"Q 7.;:~4 

0 1.46 

0 0 • .12 , , 

~4 2- 2B 
85.71.. 7.14 1.00.:)) 
2.42 0.45 1.69 

l.45 0.12 ~.69 
---------------------------___ ____ r .. _______________________________________ _ 

::»utlej 

lio.of plots 
:dow P 
Col. , .. 
,~ of "Lhe 

.... Gr~'1d Total 

1'-,) 38 
1.4~ 5.68 

85.33. 57.;58. 

0.50 2.30 

56 407 158 669 
8.:3 7 60.84 25 .62 lCXJ .. OO 

40.88 41.06 ,:55.19 40.42 

3.:38 
_; 

24.59 9.55 40.42 

-------.!.. ----,---_;---------------------_ .... _-------------------------------------
·tio.of :'plo ts 2 25 72- 537 285 921 

.Boos 110"" ;.. 0~22 Z.71 7 .. 82 58.31 30.94 100.00 
OoL~~ 16.~6 ·37 .. 88 52.55 54_~9 6$.47 5:5.65 
~ of" ;tIle ,. 

0.'12. -, "1";51 4.55 52..~5 -17.22 . G.:..·o.nd 'l'ot::Ll ~ 55.65 , . 
~ of j. 

'j 

------------~--~--------~--------------~~---------------------~------------
No.of plots 0 :3 '7 0 0 10 

.. i.8V i 
,Ho\J % 0 '30.00 70.00 0, 0 l.OO.OO 
Gol.~ 0 '4.55 5.11 oj 0 iJ.60 
j, of the , 

0 0.18 :,).42 U _0 0.60 "Grand "1 
Total 

r~ .• ----.-----_p----------------------------------------------------------------------' . 
H',,).o.f J?lots 
iiow ~ 
(jol.)g 
jb of the. 
Grand ''l'otnl. . 

:~,o 
'" ~o. 

" 
o 

_... 0 

o 
Q. 
'0 

; 

0, 

.. 0 
o 
o 
o 

2J. 4-
85. m 14.81. 
2~5? i,O .. OO' 

0.24' 

, 27 
.iOJ.oo 

1.63 

1; 63 
. -" - I • 

---------------------------------~-~-----------~---:.-------------------------
Ho.of plot.s, 

'''.i.l.o~. "" ... ' , 
CoL:~ ." ~. 

. , .. of the .. 

-Gi.-and '.rottl.l' 

-----

12-
0:'75 

lQl.~ 

0.75 

'3.9~ 
1dJ.,j). 

3 .. 99 

1.57 
8 ... 28 

.100.00 

E.2B 

.991 449 
59.88 27.l..'3 

lQJ • ex) -1~. OJ 

59.8827.13 

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

1655 
li.:O'-.oO ' 
~OJ.00 

l.00.0) 
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Ta.Q1.~ __ ~o_~fi 

I_aQ.l9_aho'il~_ffbhQ~. c_a:t:"C~nt'Wis~ 

-. ...,. '''''~'--''''-------.- -_ ..... ---.. --'----.. -.-------~--Humus 
en tcil. men t Details Total:, 

-------------------------~-----------------~------------------------------~---,,-io.of plots 0 5 ~ 
., 24 1 0 28 

Ya.r.una. .i:~w ~ .:) 10.71 S£}.71 3.57 0 100.00 
Gol.j. - 0 1..78 2.78 O~'19 0 1.69 

- J6'- of the , 
0 0 .. ¥3 1.;45 0.06 0 ..... .'V L69 ~ (ir"and Total ._. 

-----------------------_._-----------------------------------' ----------- ". 
No.of plots 60 57 '37.0 179. 3 669. 

-Sutlej 1low: ;~ ·8.97 8.52 55.51 26.76 0.45 :100.00 
Col·.i~ 65.90 :5~: 73 42.82 54.25 ,37.50 . ' 40.42. . 
P oJ; tile' . . 
Gra:1d Total '3.65 5.44 22.3t'l 10.82 0.18 40.42 '. ... . . ~ 

-----------------~-----------------:-----_--_ .. _- .----------------------------
If o.of plot s ,31 lOJ ,446 339 5 921 
.. (ow % - -'3~37 £.5.86 48.43 56.81 0.54 l~.OO 
'001.% 34-.07 59.17 5l.62 64.82 6?50. ~ 55.65 

'G~ of ;t~e l.87__ 6.(;4 26.95' 20.48 0.30 55.65 . rend Lot!3.1 ____ . " -

.&as 

--------------------------------------~--------------------~-~---------------. , ... 
l~o .. of plots a 9 '. 1 0 _ 0 10 
liUw ilt 0 90.00 10.00 ._ 

0 0 l..J6~OO .w.vi 
lJo~.~~ 0 5.33 0.12 0 P 0.60 .. of tne 

" 
,0 

0 0.54 0.06 0 0 .. ' O~60 Ch'-and Total 
" '------------------------------~---------,------------------------4. - -.J.. ~-

Others 

.. fo.of' plots 
~"iow ~ 

'\';01." 
,.i 'of the 
Grand Total o 

0 
0 
0 

() 

. ~: 23 
85, lli 

2.66 - ,-

1.39 

4 0 27. 
14.81 .0 ~Q).OJ 
-O~76 0',.;,;-, 1.63 
\.).24 0 

:; 

1.6'3 . . 
-----~----_._-----------------------------~-----------~-~---------------------

Ho.of plots 
,L f"~ 

Total' 
fuw ;0" - -

(;01.::.6 
)0 ,of the'; 
Grand To tal 

--
91 16G 

5'.50 . 10.21 
lCD .00 .1.00 .. 00 

5.50 10.21 

864 523 8 
~2.2.l 31;66 0.48 

100.00 ~'~ .. OO 1(0.0:)" 
r .. 

52.21 31.60. .j, 0.48 
, ,-

~-------~---------~-------------------~~----------------------------

• 1655. 
" :lOJ..-a:r 

,,1CO.OO 

~ 100.00 

--------. 
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Tllble l'lw. 

---._, -.- .. --.~ ------' .. --_.- ----- ,----'._----,_ .•. --.. ------------
7 Soil,Go-'\siste.ncy '. ., 

Gatcru.lent J)(;:t!",ils ---------.----'----------.--------------.----------- ·lote.l 
lriable -51ig'h,tly CO~_'ct " No' soU '- " '. 

.. ,". cOmpact .," , -------.---------~_:-------::-r:~-------~~ -·-----...------~-------7:--~---------·--
'No.of plo.ts 
.rlDw~ 
Col.~ 
p of 'the 
Qr-El~ld l'otal 

'5 
17.86 
1.25 .. 
O.B,C)' 

1,5 
55:57 

1.39 

0.9~i 

7 
25.00 
4.35 

.. -' ',<J.42 
- , 

1 28 
3.57 i():).oo 

'.14.29 1 .. 69 

0.'-06 1 ... 69 

--~-----------------------~-----------------~--------------------~~~-----
1fo.of plot~ ~79. 464 .~ 3 6£9 
~ .. i.O'rJ i~ .\ 26.7,6 69.36 3.44 0.45 lOJ.OO 

~utl(.j 
Dol.~ 44~~ 42.88 '14.29 42.86, 40.42 
;"0£ thbl , 10'~'82 28.04 1.39 O.l~ 40.42 Or-8.nd l'otal 

." , . .04 . . -----___ -----_ ---___________________ ~--·---------------411110 ______________ _ 
No;of -p.~ot s 215- 578. 1.25 3 921. 

~s 
i~~' .-J 2.3 .3-4 62.1.6 15.57 0.33 ~,j() .. c:.l 
Oo~.;'o 5:3.09 53.42 "77: 64- 42.86 55.65 
% of the '-
G;;-aud To:i;i!j.l .l.? • 00 34.92 1.55 0.18 55.65 
.. . .. 

- ------------------------------~-----------------------------------~----------
Ho. of pl.ot B 

ricH.-1 :-0 
001.,(1.0 
;~ of t;')e 
G:cnnd Tot.a~ 

.. . .. .. 
6 4 0 0 

60 .. 00 40.OJ 0 " 0 
.1..4-8 0.57 0 0 

0.36 O.~4: 0 0 

.10 
1eo.00 

0.60 

0.60 

-;-:--.:...:..--------------~~------- ..... ....;:,:.-:-----------~---:.~-----_-----------------
No.of .plots 

4... L 

0 -21 

,othCrs .-0'" ~ , ~ 0 ,77. '78 
Col.p 0 1.94 
~ of t1'l8 

0 1.27 Qcan d 1'0 tal 

6 
22 .• 22 
3.73 

0 .. 36 

0 
0..,.. 
0 

a 

; 27 
100.00 

I 

.1.65-

--------------------------------------------------------------------~----
No .. of plOts 405 1082 .l61 7 .1.655 

TotD.l .doll ~ 24.47 65.38 9.73 0 .. 42 100.00 
Col~~ ,,100 .. 00 1:.:.0 ~ ':.(l 1Q;).OJ iCO.OO 1.CO.CO 
" o,r ·t.~l.O ~ 24..,47 65.58 ~.75 0.12- 100.00 
~·a..ld Tot'a.l 

. ' . ... _ .. ------; .. -- -.. _- ... --_--..-._..._,... _-.. - --. ~ ....... ---.........,._---.-....-...... 
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Tab! e NQ.a.! 

l'able showj.ng S;0IL !.t.ATU:rili·GrfL~~entwis~ 

------"-- _.;,,_--- - .. -----.------------..... ,. .•. :r-

- -.-,r'Soil Texture", ,Total 
Cate hmen t llitnil s .9i;;;;~--~i;;---~aril ~~~;;----s.:-~---;-~~~-~-~ ----~--

, 'loa.~" WWil n y _ e es 0 Sl 
- -----------------_------------------.. - -----------------------------------_--_ ... --.. , ,. ,.. _., ~, . 

No~of' plots 5 1.3 _ 10 2 
.. iaw ~~ 10 .. '7 ~ 46.43 . :35. '7 ~ "7.14 
Col.% 6.82 1.58 S.i.l3 "0.36 

0 a 0 ~ 
0 0 0 1..)0.00 
0 0 0 L69 

'fo of i:.~le 
Grand Total O~la 0.79 0.00', 0.12 a 0 0 L.G9 

. . , 

-----------------------------------------------7----~~-~~~-------~--------------
'No.of 'plots 12 355 ,2'8 258 .15 2 0' 669 

,,-Sutlej 
Lio'W ;£ 1.79 55.06 4.33 '38.57 1.94 0.30 0 H().OO 
Col .. ~ 27.27 45.03 14,57 '46.07 5'9.09 33.33 0 40.42 
% of the. 
Grand Total 0.75 21.45 1.75 15.59 '0.79 0.12 0 40.42 .. ~ . . 

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

No.of plots 29 . 428 157 295 . 9 B -0 921 
Row'N 3.15. 46.47~ ,17.";;5 :3 2. Cl3 0.9S . 0.33 0 100.00 'Beas 
001 .. % 65.91 51.91 78.89 52.68 40~91 . 50.00 .. 0 '55~65 
IV of th6 

, G:.:snd To"Gli1 1.75 25 .. 86 9 .49 .. 17.82' . 0.54 0.18 0 55.65 
--------------------------------------------------------------------------------

do.of ',illo'lis o· 8 .2 0 0 0 0 10 
J.tavi HOw ~ 0 80.00 20.00 0 0 0 0 lQ.).OO 

Ool.~ 0 0.97 1.01 0 0 0 0 0.60 
~ of' the 

- Grand --To tal 0 0.48 0.12. 0 0 0 - 0 0.60 
" 

--------------------------------~---------""":"':--~--------------_ .. --_ ...... _-------
No.of plots 

otli8I" S Roy ,0) 
OoJ ... % 
% of tIle' 

- Grand Total 
• I 

o 
o 

·0 

20 
74.07 
. 2.43 

1..21 

1 5 
3.70 18.52 . 
0.50 0.89' 

C.06 ",0.30 . 

o 
..: 0 

o 

o 

1-
3.'70 

16.67 

0.06 

o 
o 
o 

o 

27 
100.00 

1~63 

1.65 
, , , 

-----------------------------------------------------------------------~-------- . . ~ 

":No.of plots 44 824 199:;" 560 , 22 "6'. 
~1ow ~ .' 2.66 49.19 12..02 53.84'" 1 .. 33' 0.5-6 
Gol.;'; 100.00 ·100.00 ~OO.OO '100.00 100.06 '1.00.00 
~'of th'e' 

. Grand Tote.!. ,2 .. 66 49.79 12~bg 33.84': 1.33' 
" 

0.3ti 

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

,0 
o 

100.00 

o 

1655 
,100.00 

J i bo.OJ 

100.00 

--'---------
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. 
~Ql&.. ~'lQwine .AL:r~ U.<i!:t.qh~li!w~ 

Catc~t 

--~~-----------------------------------------------------~----------~----------. 
.Uo.of .plots . 0 ·2 25 1 0 0 a .I 28 .. 

iio'W ~ 0 7;14 89 .. 29 '3.57 0 0 0 1.QO.OO 

Yatuna_ Col .. , .... 0 O .. Z3 4..84 .0.38 0" o· 0 1.69, 
,r . ..... ;0 of the 

Grand Total 0 0 .. 12 1.51 0.00 0 0' 0 1.69 

---------------------------_----------------_------_----------------~----------. . 
'~~., -_, l~o.of plC?ts 0 "3-72 ~8 58 0 1 0 669 

~ti.tl.ej 
Boy ~ 0 55.61 35.58 8.67 0 . 0.15 0 100.00 
(iol./b 0 43.51 46.1.2 21.97 0' 100.00 0 40.42 
)) of the 

• Gr?.nd Total 0 22.48 14..58 :3.50 0 J.06 0 ,40.42 --.... -:----------------------_------------- ... __ ... :--...... -.... - ------ .. -------------- -----------
Ho.of plots 8 47'5 252 201 4 0 1 . 921 

&las 
&rw /0 0.87 51.57 25.19 21.82 0.4.3' 0 0.11" 100.00 
Col. i6 ,100.00 55,56 44.96 76.14 

.. 
40~O::r 0 1CXJ.OO -_ 55 .. 6..5 

/0 of ta6 J . : . 
Grand 'Iotal' . ,:0.48 28.70 , .14. O.g . :1:.2.15 _ .0.24 0 0.06 5-5.65 . - .--:------~~- - ----------------------------------------------------~~-------------
J,.{o.of pl.ots· 0 0 0 4 6 0 0 10 

.pvi fI.ow ,~ 0 0 0 4.0. 00" 60.00 0 0 100.00 
, . Gol.~ 0 0 0 1.52 60.qo 0 0 0.60 

;0- of th<J ~ . . \ 

Gran.d 
... ~ ,j 

Total. 0 0 0 0.24" 0.36' 0 0 0.60 
.' , .. , ' 

-"":'"-~~--------------------- ----..... ------------------------------------------------
i>Io.of plo'ts 0 6 21 ° 0 0 0 27 

others rlow tb 0 22.22 77.78 O· o· 0 0 ~CO.OO 

Col.;ll 0 0.70 4.07 0 0 0 0 1.63 
;1> of the 
(4-and Tota]. 0 0.36 1.. Zl 0 0 0- 0 1.63 

------------- .----------------_------------------------------------------------
No.of plots 8 855 516 264 10 l. ~ 1655 

'rotc]. 
."1i)W ~ 0.48 5~ .. 66 51.18 lS.95 0.60 0.06 0.06 10).00 
GolH , 100.00 lC().~ 10).00 100 .. 00 lOO.C() 100 .. 00 l00.~ lOO.lXJ 
i6 of" the 
Grc..:.1d 'l'ota.l Q.48 51 .. 66 51.18 1.5.95 0.60 0.06 0.06 100 .. 00 

-- ----_ ._-_ ... _ .... _---_ .. ---.. --
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2.10 ,;,I~n~9).'-.rt:!iil"t i.';';D.. ~L ~l.'!;.;ij.lJ.~~!:~j.t;J. .llODQ - "/~·C~lJ.1l enC:l I:ll ti tude, " 
Za.!l.8, 5~O.tK, :'las b':;;;n cl<=.ss:...:Cit.d ~tL:.blc-9 i. I<Jost vi" ·t.hE.· 2,:"'1;>0. (:32. 02i~, 
~s b .... ·..;."I.,;:..l slope 36 t-::> lDOi'O Wla :lc.vin~ a1t.l.'t.udc NO t.) .1D99 li1 Ub:llll ... l.1.~.L. 

2.11 .. lnt~~-:-.£.;..l~1_;L_~ of·;_~l1..llt.1J..d~~u..:.Lt.~D~rQ.;'h:i. - Wit.l:i.n.,ec.ch •. _ 
6.ltituQ.c. .'l.'):'::- ' .. h..:. .t;}~og:i."£'·.phf .h",.f:, ~~n. c~::,.ssFi-~ for. 1:.11: 'W~101~ t::-act 
(t::.blG-10,. host of th..: c::.;,'e;11 (52.75;0, is :lillj and hos 8.ltitude: 
100-1089 m. 

2 .. 12 Int=l'-=.!:<>la~~~"'l.s:.li~_2.L~-1~ 'With .stonin~ - ",Jit:lin cech slope J 

clasd ;'L:L sto!l.J....."l.CSS h.a.s (x''-'-I'l cl,;>,ssifTed. (tab18:_11). h.Qs·~ of., th0 a:.-ca 
~2B.28;o, is 'tx:tw"el"l sloj,)':: ·clr.tsci 06-100;6 .:ilid hc.v~ less tru=:....l 25;.0 surfaoe.·· ... 
oOv~·<:.J(i by stones, closely follO\o!od by' 27.43); n~·.3a h.:>:V1.J.lb'25 to ·.50% B.l"8a 

oo'Vc ... ·vd W~.-..:....l \ston8~ . 'Wl. t:l in' th~ sn.uc 'slope ,01(;5s. 

2.13 la!i~r:£.~l~]_i~~.~Ul,i __ ~L:U.Q..p.~:..tlful_~Q.U_ 9 ~·sl.?1&.il.~ - Soil ~OJ.l.s:is.-
't.ney az.s b·ti1 cl!::SS::..fi.;;d \..Ii:-"(.x...1. (.ach 's1o_p:J 01 .. .15::' ~tublc-12). l'lo.st of 
tb\... a:.:-l.2. .:39.94~';J h'tVc 36-HX»' slop(:. <~J.d·havc aU(.,htly co~a.ct 8oil.-

.2.14 )i}·f.,"4~-;;-C~~~p. cl:.~.;2f"':~l.h_ ::pil t'_.xturc. - ·,l.jll t.:..xture 
w .... thin £. 6102(' cl~.:;,s is' cl!:..&5:..f~cil ih ·tablc-13. }..oS1. of tl1..:::. arc;..c..-
'(2~. 97~1 l)EivC clayey lOCl';l soil ~'ld is "wi t..hL."'l 36,;6 to ·~CO,.:i 31op(;l. TI'lt; 
s10 p e .:-..l d so il 't '" ""ure \.Ii "(.:u.1'l ll.il c::....I. '(.i tud m 0.1 z..il c. is gi V -':11 in 
Ap~:.:,ndic";,;.s' SA to 6G. 

2.15 ~l.~.?.(.~~lo.t..l.C(lOOil.1_ 9Ls.iop~to<uJlc,-;~~ aail cQ_!J,.~j.-it~-;J.,~ -
60 il C.:kl S1. ~U.1.C7 \oJ.::.. l.:.x.n aT at 0;;), inC:5l8 cl~BS i,3 cl ~·.ss:.::':: i~d· .:i_l_opc _ 
cl,;'S:;r\lise (table 14.A t J l~;. 
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.-. 
T <' ble sbow ioi ~_W.~:g;;:_~.llj.t.u.Ij.§.H~~tLQf._tll~ ___ Qhk_~9ll_~ 

AJ.. titudo .r:ctails 
(in ~tl'~s} 

0-99 

.i.~o.of plots 

.do,", jIl 

Col. ~i) 
!:ti of the 
Gr~1d Total 

--.---.--,-------.---,-~----.-~--_____ -______ ~_~~~_E_~ _________________________ _ 
/,"275"" . 173-275'%- 100~173% 36-100~' 17;;"56,0 . 
70°& above 60-7".0 45-609 20-450 1Q..;..OOo 

o 
o .. 
o 

'0 

o 
a 
Q 

o 

3 
37.50 

0.87 

O.lB 

5 
"62.50 

0.51 

,,0 
o 
o 

o 

Total' 

8 
'100.00 

0.46 

0.48 
----------- .. ---------------------.;...-.:....-----------~-~-"':'-#-.------------------------

No.of plots 

100-1~9 B-ovi;';' 
Col. ,~ 
;c- of tho 

2 
· .. ··0.23 
28.57 

2. 
0.23" 
4.65 

68 
7.95 

19.65 

530 
61.99 
53.86 

25:3 
29 .. 59 
92.00 

(irD.J.1d Total q.12 0.12 4.1~ 92 .. 02 _:' 15~29 
", _. 'w' '01 .' .. • l....,.... . 

855 
100.00 
51.66 

51.66 
- _-_ - -------- - - ------ - -------------------------: ......... _._--, ...... ----------------------

i.Jo.of -plots 

1100-2009 rlo'W ;~ 
. . Gol.~ 

t"" of tht:: 
Grand Total 

4 
0.78 

57.14 

0.24 

26 
5.04 
60~47 

l.57 

143 
27.71 
41.33 

527 
6.3.37 
33. Z3 

19 •. 76 

,16 
3.10 
5.82 

0.97 

516' 
1OJ.OO 
31.18 

31.1.8 
. _. - . :-. '_-_. . . : 

---------------------------------------------------~-------------_------------
No.of plots 
Row 'ib 

2100-3099 (. 1 ~' vo .,01 
~. of thlf 
Grand Total 

1 
0.38 

l4.29 

0.00 

11) 

5',68 
34,88 

0.91 

122 
-16.21 
35.26 

7.'37 

122 
46.2l 
12.40 

7.37 

4 
1.52 
1.45 

0.24 

264 
100.00 
15.95 

15.95 
----~--~----------------------------------------------------------------------

No.of plots 0 0 9 0 1 10 
now ,; 0 0 90.00 0 10.00 100.00 

~lOO-4ce9 ilJ 
OoL;~' 0 0 2.60 0 0.36 0.60 
)b of· the 
Grand Total 0 0 0.54 0 0.00 0.60 

--------------------------------------,----------------------------------------
No.of plots 0 0 0 0 1 1 

4100-5q99 
i{ow J(I 0 0 0 0 100.00 1oo .00 
Gol.;'; 0 0 0 0 0.56 0.06 
,'" of the 
Grund Total 0 0 0 0 0.06 0.06 

-------------------------------------------------------------_----------------
No.of plots 0 a 1 0 0 1 

5l.OO and. iiow ~~ 0 0 leo.OO 0 0 100 .00 
abar El Col.;.- b 0 0.29 0 0 0.06 

% of the 
Gr'£lnd Total 0 0 0.06 0 0 0.06 

------------------~-------------~---------------------------------------------
No.of plots 7 43 346 984 275 1655 

TJ!J;'U. Ho'W ,,, 0.42 2.60 20.<;;)1 59.46 16.62 lCO.OO 
Col.~ ~Q).OO 100.00 100.00 loo.CO 100.00 100.00 
.~ of th€ 
Gt-und Totul 0.42 2.60 20.91 59.46 16.62 100.00 

-----..... ---~-
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Tab·l.Q 'i12. 10_ 

Taole sho~;iJ}g '.i\~W~lr£·~f_thb_arE.b. altitWSWi~~ 

. -------'-.- ---"'--T~ p'"~~~';-~- p':--h y --------. T'-C' +~'l--
Alt~tudG __________________________________________ ~ 

ArOv,"in Boto.ils P~CCi- - V~Y' __ l.. fully Gent~' - Fl~r _' .. , 
o.;._tre s ' p~t0l+5 Hilly- -:- -,d.olim,g , ,. - ----- -------_ ------------ -------- ---- - ... -_---------- ------_._--._-----------_ ---

No .. of plots, O.~r. '. 1;2'(' 2 " 4 0 ~ 8 
fo. in t~~_al_ .~ 
t1tude-rangc 0 25.00 25.90 50.00 0 100.00 

0-99 

";to in tho arotL. 0 0.1.2 0.12 0.24 0 0.48 ---------------------------------- -----------~----------------------------..' . ...: - .. 
lCO -
1009 

No.of plots :3 33 542, .271' 6 85~'" 
'fo in th.::: 'hl:" 
titude ro.ngc. 0.55 •. ~.66 65~:39 51.70 0.70 1CO.DO 
~ in t.hc ~(;n. 0.18 - 1.99 32.75' 16.37 0.36 51.. 66 

'rl -: '~, ' __ 
>. -.~-------:--.. ----------------------------------------------~-----,------""""':, 
,~ No.of'~plots 4 105 389 1.8 -0 - 516 

1lDO - i "in th8 al-

. 
0.. • :r: 

2099' titudo range. 0.78 
# in thl;-' ar~a O~24 , 

75.39 
25 .. 5'] 

--.. _------- - -------------------_---------------
!'~~- ~ ~ 

H o. Df, pl.ot s 
2100 - ;0 in tho ul-, 

8 

30g9 ititude rongD. 3.03 
~ ill the ar~~: 0.48 

39.02 
6.22 

145 

-54.92 
8.76, 

',3.49 
1.U9 

o 
o 

100.00 
31.18 

---------------------_._ . - -.. -.......... -.. ' 
8 

3.03. 
0.48 

26-1 , 

100.00 ;i 

15.95 
-------------------------------~-----------------------------------------. ... . , 

Ho.of" plots ... G 8 2 0 0 ~O 
3100' 

-. 
" - ~11 in t.h..:.- Ol-

4099 ti t~0 'ro.l.'lg~. 0 80.00 20 .. 00 0 0 100.00 .... 
-JG in. tn", tl.l'-ua 0 O.~6 L:.12 0 0 0.60-'-' 

-------------------------------------------------------------------------
l~o.of pl~ts. 0 0 .- - 0 ~ 

• 41CO - Ii> in the . dl';_~ 
r 5009 tit.udci rc.ngu. 0 0 0 lctl.JO . 

,_) in th.:; ar~a 0 0 0 0.00 

0' 1 
... .' _., 

o 1UT.00 
0'- 0 06 . -

. - . ~ .. .... ' . 
~.:.--;-----------------------------------,---~-------------------;--'7"_--------~-

No.ofplots 0 0 0 1 0 1 
5100 & J6 in thr..:., c.J.­
above t i'tude .. r':;"'''1g€. ,0 

o 
o 
o 

.0. 
o 

lCC.OO o 
0.06 o +l 

r-I 
,") 

r:::r::l --------- - - ------------------_______ -_ - ____ ' _ _ ~ _ __________________________ _ 
-, .. 

N(;~~f plot s 
~ '" -in t h8 al­

titudo rouge. 
jt, ilL., :the o.ro~ 

1.5 

0.91 
0 .. 91 

25l 

15.17 
15.17 

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

65.26 
65.~6 

30'3 6 

18.31:.:( .0.36 
18.31 0.36 

1655 

100.00 
1Q).OC~ 
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Ta 12l!LNQ .. 32 

lli2l9, ~ow.lIlg_~Q.J!._ (i_9.ti~~T~iC;~(_:&QIl..Q:W~ 

-- ---:-------'-----;--_._' , ~----------~ 
, So il G o;;;~'=ncy -~ -----------------------::----.... ----_.-:._------

Fri[,-blc Slightly Co fltl G.ct No ooil 
Slope Dctn.ils Totul 

----------------------______________ ~~e£~! ________________________________ -_ 
. 0 No.of plots 2 5 a 0 - 7 
7>0 & ul:oVG ~1ow _:a:; 28.57 71.43 0 0 .1.00.00 

275% loal.,l> 0.49 0.46 0 0 0.42 
10 of' the : 

___________ 9!'.:~~_!~~~_.9.1Z 0.30 0 0 '0.42 
----------------------------_------------

2 0 43 
4.65 0 100.00 60

0 
- 70

0 1'10. of plots 12 29 
110 ... ~ 2I.il 61 .• 44 

175 - 275~ Gol.~ 2.96 2.68 1.30 0 2.60 
'jJ of the 
Grand Totr.l 0.73 1.75 0.12 o 2 .. 60 ,-

--
--------~---~---~-------~--------------------------------------~---~------

No.of plots 63 - 241 39 '3 046 
45° _ 60° 
100;"'1'73;.. 

~low ~- 18:21 69.65 U.27 0.87 lOJ.OO 
c,;ol.~ 15.56 22.2.7 25.32 21.43 ":20.91 
J~ of the 
Grand To t['·l 3.81 ,'14.56" 2.36 0 • .18 , - , 

----------------------------~~-------------~-------~-~-~--------------------

2 Or:' 45~ 
No.of plots 214 

- Row;6' - 21.75 
56~ I- :100~' Col.~ "52. B4 . . 

~ of ' tho 
Grand Total 12.93 

661 
6_7.1.7 
61.'09_ 

39.94 

sa 
9.96 

63.£4 

1.1. 
1:12 

78.57 

0.66 

984 
100.00 
"59.46 .. , 
-59.46 .. . . 

------------------~-----~------.---------------------------------~----~------
-. 

20° 
~ o~ of : plot s 114 1.46 15 O. 275 

If)0 .~ ,. 
'41~4S' 

: -.... A. ' 1.00.-.00 I - liow p 53.09 5.45 _ ·0 
1.7~ - ,56~ Col .. io 28.15 .1.5.49 9.74 0 16.62 

;t. of .tho 
Grtlnd TotC.l 6.,89 8.82 v.91 0 1.6.62 

-'-
----------------------------------------~-----------------------------------

No.of plots lj,05' 
.; 1002' 154 14 1.6.55 

'iu'l'.tlL Row • . 24.(.7 65.38 9.51 0'.85 100.00 
~ 

001.;" 100.00- 100. a:i 100.00 100.['0 1.00.00 

), of -:thu c_ 
" , 

GrD.~ld To-wl 2,1:.--17 65.38 9._51 0.85 l. 100.00 

-.--~-.-----.--~-....-.-:;---. 
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------------------------------,------------------------.------------------
Slope 

Soil Con si stoocy ------------------------------------Dotails 
Friable ~lightly OOIl\)act Ho soil Stoniness 'l'otal 

. ' - _ CODlpe.ct 
-------------------------------------------------~------------------------

.~ 

~ .. 
C\l 

/\ 

J..i 
'0 

(0 
~ 

.§ 
'tj 

;} 

Sul"f'aoc 00- No.of plots 0 0 0 0 0 
v Or'ed ~.(, in the) . , 

')- 75% stoniness) 0 o o -0 o 
,_.J;·ange. ,.~~:_ ) 
'/. in the 

I. 

sLope r~ge ...... 0 -'" __ - 0 0---- 0 Ii' c5 
-~.--~-------------------------------------------------------~-----~--

No-.or plots 2 lZ a 0 4 
p in tho ) 
stoninessi 50.00 
range~ ) 
;iI in the 
Slope region 28.57 

50.00 o J.CO.OO 

.~ 

28-.57 o o 
-~---"""":'--~~------------------------.. ---~:-~--------- ..... -----_ _._-----

No.of plQi. 0 1 0 0 .1' 
~ :in the ) 

2S;ir-SC¥ _ ... stcnineas) _. 0 l.OO.oo f; 0 0 100.00 
range ) - .' --. in the -i '. t, 
~ '., 
cl.ope range. _-~ 0 14.29 0 0 1" 1~ • .29 

---~------------------------------------------------------------~------.. 
.0 2. No.of plots 0 2 0 

,t. in the ) 
LOss th~_ .. crtoo.iD~~G ) a 100.00 0 

25% range. ) 
~-1D. the :-. ~ . 

.23.57 slope rangt;;~ ,0 0 

0 100.00 
'!. 

if. 

~ 

0 ~ 28.57 
--------~-;;._--------....:-------------------------~--.---~ ... ---~---------

No.of plots >0 0" 0 

Absent fo in the ) 
stoninbs3 ) 
rang~~"" ) 
'!o in the 
slope rangu. 

0 

o 0 

o 0 

0 

." ... 0 o o 

~O o o 
-------------",_---------~-----------------------------.-----------

'l-Jo .. of ploto . 2.J 
;-0 in the") 

!n~~~so ~ _~_.~8.51 
~~ i.l. the 
slope range. 28.57 

5 
. ... 

o 0 .' 7 

o o 

o o 100.00 

------------------------------------~---~------------------------
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Te!:21e No ,UCE, 

- ~- - - Soil Carisi·st·ency----- - .. -
Slape Stonine ss Detail s ---:---------------:-------------------- 1'0 tal 

F~iable Slightly Compact No soil . 
______________________ . compact _ 

'G'} 
~ 
C\,j 

I 

':~Q. 

g2 
~ 

~ 
o 

o ;' 

---------------------------------------------_" ---...... 
Iio. ofH

' plot-s -- 1 0 . 
SUrface 
covered 

) 75;0 

~ in the ) 
st.oniriess ") 
range ) 
~ in the 
slop e range •. 

100.00 o 

2.33 o 

-' o 

o 

o 

0, 

o 

o 

1 

100. OJ 

2.33 - ._ 
-----~-----~--~-------------~~--------.-~----------------------------
50~ 

No.of plots ." 11 0 0 1.8 - the ) .. 7510 r' in 
Irt.on.iness) 58.89 61..1.1 0 0 ma.oo 
ra.nge ) 
~ in the 
slope region. -16.28 25,58'. 0 0 41.-86 --...... --------_ .. _------... ----------_-__ ..;,----.... _-_.:.._ ----~---.....:':.--_.:.._-=--------
No.of plot s 
'i> -in the ) 
stoniness) 
range ) 
~ in the 
slop e range.-. 

1 

8.33 

~-

2.33 

a 12 

a '100.00 

a 27.91 ---_-----------------,_,.;.. ... --~-... -~ .. :. -----~-----..;..:.--------.-_-_-----------
Less-thanNO:of plots 
25'~ . " lJl the ) 

stonines.3 ) 
range ) 
~ in the 
slope range. 

25.00 

6.98 

8 

66.67 

18.60 

.1. G 12 

o 100.00 

2.33 o 27.91 
~ .; --.- . -------------..... ~-~-- ..... _;;.-----....;.:----------.;..----------------------

o a 
to 

No.of plo-c,s 
Absent % in the ) 

st~iness ) 
ra.nge. ) 
% in the 
slop e range. 

o 

o 

a 

o 

·0 

a 

o 

o 

.0 

o 

o 

.0 _. 

o 

o 

o 
---------------------~---------------------~------------------------

No.of plots 12 29 - '" 2 0 43 
,~ in the ) 

. TUrAL stonine.ss) ',27 .. 9-1. 67.44 - 4 .. 65< 0 .100.00 
range. ) ., 

.' 

P in the 
slope range. 27.91. 67.44 4.65 0 100.00 

--------. 
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'1AUUQ .... U~..i. 

------;.----- -.-- Soil' G ;.;_·~i~tency---------
Details ------------------------------------ Total 

Fria~le Slightly- Conpact l'lO soil 

---------------------~--------------------_£~~~~~---------------------------
Sw-£ace No.of plots ~ ~ 1 1 0 :3 

\)Q. 
t<j 
r0-
n 
a 
~ 

-"-
8 
.-i 

J:... 
'0 

°0 
(C 

0 
\Q 
"<1' 

covered ;0 jn the ) 
rro.ce than ston:lno S3) 
,]5jO range _ ) . 

~ in the 
slope range.. 

33.33 33.35 o 100.00 

0,,29 o _ 
------------------------------.~~-----------------------------------
50JO - 75-p ilo.of plots 1~ 36 9 0 56 

;Q in the ) 
st.c:nine S8) ~.64 64.29 16.07 0 100.00 
rango. ) 
~ in the 
slDfls range •. :3 .lB 10.40 2.60 0 16.18 . .' ------------------------------_ .... _----------------------... _----_ ... _------
l>l'o.of plots 38 . 115 1.9 2 174 

25~ - 50~ % in the) 
stcn :mess ) 21.84 6G.OO 10.92 1.15 1CX).OO 
rangf:>. .) 
;6 :in the 
slope range. 10.98 :33 .. 24 5.49 0.58 50.29 , 

------~------------------------------------------_------------------
No.of plot s 12 Btl .9 .1 110 

Less than ;6 in the ) , 
25;.6 stcn:iness) 10.91 '80.00 8 • .18 0.91 100.00 

range. ) 
:jO in the . 
slope rang6. 3.47 25.43 2.60 0.29 :31.79 

. ---------------------------------------------------------------------
l~o .of plc'ts 0 . 1 -J. 0 2 

J\.bsent ;0 ~ri t~ld ) 

stanme s;.; ) ,0 50.UO 50.00 0 100.00 
:cange. ) 

it> i."l t~1.(" 

slOPCl ... ·ange. 0 0.29 U.29 0 A- 0.58 , 

---------------------------------------------------------------------
No·.of plot s 1 ·0 0"1 0 1 

lhspeci- ~ in the. ) 
fied. stOO.1nE:;_;5 ; 1..b.00 0 0 0 100.00 

range. ). 
." in the 
sl.ope re>.ng€:;. O.Z9 0 0 0 0.29 

---------------------------------------------------------------------~. ~ " 
l.fo.of pl.ot~ 63 241 39 ;$ 346 

Tto.f.l.'AL ';b in the ) 
stcniness) ~8.21 69.65 11.2:7 0.87 _100.00 

. range. ) . 
;6 in the -
slop e :t'~1 ge. 18.21 69.61) ll.27 0.87 100 .00 

-
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Ia!>.l2.. ._.!:l_Q,_Jj;. l.Dl 

----------.-----.-.-_.-------.--
Soil Ccnsistency 

Slope St~iness Details ------------------------------------ Total 
Friable Slightly COItpa.ct No soU 

--------------------------------------~~~~~~------------------------------
Su..-fe.c.e No.of plots 2 i 0 0 3 
covered. ;c in the ) 
m:>re then s1.on:iness) 66.67 53.35 0 0 100.00 
75~. range.) 

,_; ,in the 
.slope range. 0.20 O.lD 0 0 0.30 

-----------------------------------------------------------~-------
No.of plots 18. 35 :5 0 56 

.50;':' - ~ in the } 
75:6 ston:inass ) 32.14 62.50 5.36 0 ~OO.OO 

range. ) 
;.:a in the ~ 

slope :;,"a.ng~. 1.83 3.56 0.30 0 5.69 
-----------------------~-------------------------------------------

No. of plo-"s 106 314 .32 2 454 
25.,l1- ;b in the ) 
50"., stoni . .:lass J .23.35 69.16 7.05 0.44 100.00 

range. ) 
~ in.the 
slope range. lJJ.77 51.91 ~.25 O.a) 46.14 

-------------------------------------------------------------------
No.of 1>lo~s 86 310 70 2 468 

LesS than 10 in the I 
25p stm5n es,s ) 18.58. 6S.24 ~4.96 0.43 lDO.OO 

range. ) 
Jb in 'the 
slope range. 8.74 3~.50 7.11 O.a::> 47.56 

-------------------------------------------------------------------
No.of plots ~ 1 0 .~ 0 2 

Absent 
,~ in t.ha ) 50.00 50.00 0 0 100.00 
s1.ooinass )./" 
ranga. ) 
/0 in the 
slope r-ange. 0.10 0.10 0 0 0.20 

-------------------------------------------------------------------
No.of plots 1 0 0 0 1 

Unspeci- ;0 in- the) 

fied. stcn:in.a1 .lCO .. OO 0 0 a 100.00 
range. 
~ in the 
slope range. 0.10 0 0 0 O.~O 

-----_--------------------------------------------------
No.of' plots' 214 661 105 -4 984 
.~ in th~ ) 

Tu'llL stonineas j 2~.75 67.17 10.67 0.41 100.00 
range. 
01 

'" in the '-
s10pe ~enge. 21.75 67.1..1 10.67 0.41. 100.00 ___ 4_ --
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~~1~ Jj.Q_II-_l~Lfll 

. - ~ - . ~ 

Soil Can~iBt~;'~y'-~- ------- -"~'- "-
Details -------------------------------------- Total 

Friable .:lli&-"ltly Co'npe.ct No soil 
Slope 

------_._--- ._--
stooiness 

COilpact . - ._-------------------------------------------~--""":-------------'='--_------~--
Surface i~o.of plots 0 0 0 0 0 
covered ~ 1..1 the ) 
Dnl"El than st.J(I.i.ness) 
75~. range.) 

~ in the 

o 

slop e ran.ge. 0 

o 

o 

o o o 

o o o 
--------------------------------------~-----------------------------

No .of' plots 3 7 0 0 1D 
50.~ - ~i.) .in the 1 , 
75 '/a stonines3 ) 30.00 70.0) 0 0 100.00 

range. ) 
i.J in the 
slope range. 1.09 2.55 0 0 3.64 

~ --_--_---_ .. --------------------------------------_------_----------
N:l No.of p10ts 20 5~ 5 0 76 

25;6 - ttl in the ) 
50'). stm1incss) 26.32 67.11 6.58 0 H~.OO 

range. ) 
% in ·tho 
slDpe range, 7.27 18.55 1.82 0 27.64 

No .of' ploots se· 85 9 O. 162 
LesS than .,. :in th& ) 

2.Sio. stanitless ) 48.35 46.70 4.95 0 100.00 
ran"ge. ) - . -----. . --------._.---_-----------~------------------------------_ 
No.of plots :3 3 1. 0 7 

~ .. 
,;. in the ) 

A.bsent 
stonines5 ) 42.86 42.86 14.29. O· lCO.OO 

) '. range. 
I> in th.e 
slope raL~go. 1..09 1..00 0 .. :% 0 2.55 

-----------------------------~------_----------------------_-------
No.of plots 114 1.46 15 0 275 

TOTAL ~ in the ) 
stwiness) 41.45 53 .09 5.45 0 100.00 
range. l 
~ in .. t.he 
.slope. range.· 41.45 . 55.00 5.45 0 100.00 

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



.T:1.:;' opcl~ation~1 to&:.:r.. .. U.l.ll clo.ssifice.ti.:n is 'done l~ecp:i.ng in 
mind c u-t£'.in type s of t ,-,c:1..'lologi..: S yJ;lich rrl\y biS o:f use under local 
c.)1lch·("l:::Jns (8 e..ose; t. , b·68; &r~ly, 1£78, 1.98..l,. It must re u .. ..,ticnOO' 
hal'e that "V(!.rioJus t.€cbnolog1e 51 opc:t'e.te ovsr a range of co."ldi tim~, 

·f;>B.ch a~mg 'its Op1:o.irI8J. zone \.Ii-c.ru...'"l ,th~ op;jrE.'_tionaJ. spe~truLl, unde.r 
Si.ve:n CI)I."ld:i..ti<no. 'l'h:c.. reri.g~ 'Of' ~&.ch type of tc.ci1-~ology oan W ~xtc;lnd~d 
by Ch&l€,;ing the i:llE!thodology of i"s use lBjeTkelund 197.1) OJ_~ by innova­
tion 01:' by U5ing diffcrU1t att.nch:ilcutS. Tlnls tlus cl".ss.lfication can be 
take'l as i.."ldica.tive. Tavles 14A to 14E a.r~. bemg lisad for it. The 
analysis of" soil t:-:.xture data. i:ay elsa 'oa helpf'ul. 

Very advance technologi~s as Helicopters, Baloons, Air-ships, 
ll::"~-cua'l~l1 vt:hic1.Gs, Hyb:;_'id syst60S, Pipelines) ·;;:,tc., arE;! l"lOt being 
C.)lldide,lo.'.:;d_ fit p~escnt. 

3 .. 1, .... ;aJ.Q",,)<a cln~lL.1.'k_"t.:iL~ - Thi.s is t!\~ 5~()"fI~ rBng~ (16.6~ or "the 
~.ot.al _;;. ... ~gi.on) i.., wluch v",nc}...:.s 0:'" grotUld, su ... --f'a.ce run"liog r.mcilin;;'s CM ba 
u.s&d no:..~.oal.ly. Jt\ Wb lo'Wer alopa clliSSt;s .l:iCCaint:3s!ani.i:Je.la like blif(l..lo1 
or bu.l.J..ock cart J:JJI!t.Y' 00 used. 10 tilt:" st d:.:Pbr sl0l?(:; s t:a.'oo t..) .. c s wi tIl wincho s 
(j'.l.CChB.i.lical or hydraulic), skidders, fo~arders etc., can be used. 

68.73.:;0 of'. t~le area witnjn this slope ela.s~ (U.42'.o of the total. 
rtlgicn) hs.s l~ss th~1 25,ib or 110 su.:I.'faco cO'Y(;red by stonE.;s. Thus on this 
r~gl.cn ~~f.:,:'·hup~ no sp{:.Cial"'6xtract~..a1 P4ths wl.il be n.s.:;ded fo:.,' off-roed . 
or LtinOl' ti.l..1> ... r trlins1)o;,.-1; • ._I~i·...nia ti.li", a~·""a 55,63,~ 0::' th-:.. slope clas9 
(5 -g~ u-t: th~ t.o'tal : . .'sgioo,;""'has "'C\J;:..!pBC"t or sl::J .. ~:n:t.ly cOl.i\Jact sunac E. r.r~""lUS 
ti.lis ,iouc!:l l'€gicn ;,ill bEl. able: _to ~ru.' L~1 inG load easily. 53.1..00.f area 
of this slope class'"" (5.5~:.6f 'th('.. It-otal 'i--egion) has f'riable soil. lbera­
fore, t~1is r€gi~ liIS.y at ~t>1act;S ne~d li li,,,·tle CO~6.ction of extraction 
rJUte (F lJay nl;sd ara\ll\,.;rs or bt,lt S QVt:"r -the "Wh~~ls to t'GdUCd pt:;r unit 
area p ... ~~S.3.url;3 of --:.hE-. vtiliicle •. 

NlI::arly no cxtroctdoo .pa.th will b.: noc.de.d eve:!.l ..,hm 25 to 50,-0 
of the surface (27.6';',:& vf the slOpC"-class or ';'.59;0 of' th;5 total. regi.:n; 
is covered. by.-sto;."les but cxtrc.ctiO!l.. paths 'Will haVE; t,J be tll'de whGZ'e 
(5 ~ 64,0 ~(Ja: o"f the slo? Q c le.:ss O~ o. 6,~;, of thG. total r-eg iOO) at"ne 3 are 
clo3er; .... 

:3. 2 $lg:g§_g_~_~M...1Q_1.5i;i - T'li~ i3 the .. ·cgi:.m ~59.46;b of' tho. total 
.l.'egiun). W1"lbro;: Si:.lpl03 Lbnald 1 a grnv i c.y may be uded for hill fac.:19 u_.J"to 
1000 I:l. l.:-.ngth, :fq;.~ sr.n!.l dWCl0"3i.:);1t.d w..:>od 8.."l.Q f"o;;:" dow.::iliill extr&cti-:n • . ' 

lbngar diDalSioo.::d wQud fur s:.1Ort'~ disten~es of say upto 300 T.J. 
ca. .. be. E;;Xijract~ by I Hig...'l-lead ya.:..·ding.1 using e.. spn: 01· a tree .. 

_.). . 

Fo:c, lonf;el' di sta."1C e s, u¥1:I.ill 6nra.c tio:n ~d fo r large:;r di..tlf..n si.an 3 
the ne;;,d 'Wil1 be for sorJ.Q a~l":' ll(.,hl. to .m.E:diULl aizc..d cabl.e, c:r6nes. 
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nigh lead yardin.g in 'W~llch t,11.E-. log is dragged l1l:l Stly along the 
ruriace, ma;:;- not be po ssible 'Where r.l:lre than 50.~ slI.::L".face is covered by 
stones (6.0;;, of the total (lr8a of ~he slope class. or 3&5G/~ of the total 
regicn): ~il.e balance tract (94.1.,.,% of th€i-slope class or 55.8,., of the 
regic:n) can be extro.ct<;d by hiE,h lead yarding provided the leads are 
short i.8. upto 200-.300 n cnly. 

3.3 ?J.ope c~_1.9:2_iQ~_J.'Z.~ - T~1.is is the slope r6gicn (20.91% of tho 
total.:;..~cgicn; \oIhich would r:ustl.y be extracted out. by soue oo:..~t of cable; 
cranes uillesti the diLlGIlsicns are small. l'lules I.la.y be us::;d 'Wit._~ makbg 
sane .mule pat,hs. b thE) canv(;.nticnal ,logging wh6re in-situ sewing i.s 
still p~acti.c8d, this rt;,gion may bt. extractoo ,out. by log chutes or 
slides' (dry 01' '-wet) also. For W(;t slide: a, Enough 'Water s:10uld be 
ayail.able. ' -

Fa:&.' 'shoe'ter dili16n ::lions as scantlings or a.r.all-wood as fuel1Jo~d 
or pulpwood, gravi ty rope\olD-ys may &130 be. usad -with pi.~oP<"':C carE;> of not 
aligp.:ing it. fully across the contours. 

3.4 ~19.l?.!~u2 .. ~~.;.:'c t:1.o.n. __ l,'l:?~ - In all 3.02/b a.sa ,of th'--r study 
regicn £alls in this zoo.:;. 1!;x";j_~£,ctioo. iroQ this rf;;;gioo ,though can be 
don 6, but, it r.lB..y perhE. j,J 5 be bett. u 1f" such slop es ur6 normally not 
extracted due to £)nvi.r':llli.",len.ta~ and p:..~tE:cti..)l'l reasons. 
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ThQ detailed tcrru.in data "Which is of ooIllG, permonent cai;ure 
is givon.m Secticn 2. It can be of use for p~o.nn,ing ~ro-1GVe~ 
l.o&,ging operatic:ns. A lilOdet of t~is is, smwn in Sectioo 3. . 

~ .. 

\,.lith, ElJrilEl more locaL data 111.put s, further- ena.l.y sia ean be 
done ~by th;';' 'help of the i,'a;:i:ous 'tables provid~ h~re. These ta.blEs 
08..l 00 used fo;;.· rOad plOll.::lmg (&aLlsst, 1967; Berry 1980; by estiJ;lating 
tild local. l'\o1inding FMtOl"lI and t.ba exten:(; of various tYl)':;;'S of existing 
roads~ 

T.10 details giv~n h{.;J.~~ C8;.l also be u.sed for planning mn, sud 
roschjne -mputS required at thf.> tiill& of EU::tua.l executicn of the proj oot. 
D;..t,alloo. 9,0 st and other inputs Llfly nlso be calculated using thG: 
eJti.st:ing cost. distributic:n into various cost h~adB of th~ sub-operaticns. 



1. Anon j 1980 

~. Bsrry, A., 1978 

5. Ber~y, A., 1980 

4. 

5. 

Sa.i.oset, 1., 1967 

Bjbrkelund, '1'.0., 
l.S 71.. 
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HepoJ.~t en For~st·· &sources of CHL'( BL.i..T 
A..~ ~f ~1iJn_'1.chal j;':..·a.des..'l - .t'll.;;,-.t' I . k..erul"UfS 
and 11.:lcorJJ.Jndati:ris}, i'1s}'~i, Lihcadun. 

it€:._JOl"t en .A.ccessibili ty and Loe;~j..ng ,-Jl.e.nning 
for '.-iestej . .'lL ~-Ild Southern 5illlii..m (part;; 
P lSF .d., DGhx a lim. . 

log~ing .... i£port en .l'ULi',;'J.JD E.(T,;':.r.c'.I.' r.JN :l!Lu·J 
AND.tu·..ru~ LLAl~lli i·..J. ~ h.l\ ... i:>.JJ:>l:~ ?w .. 'w·Wl'; 
P is:f ;:", IEhra D..m. 

tfe:.. .. l"a].Il Olassification of i'oi.1 2.st· Areas in. 
thE. (j..n::·~;( lioun taill s· - Nol'"\Jegian Forest 
li.es~a:;."'Ch bstitut8, Vo1.1E::bcl<:k, Norway. 

Off-road 'J.'ran.spol'tll"Ci.JD. Syate.rol Cw..~ently 
Used fo ... ' St8ap Te:..~.c~tJ.j.1 Cond~ tian:s in . 
i.ast~J.n C;iL1.LI~DA, rapsr sub:nitted 1:.0 } ..... &0/ 
b;E/ I.i.O i:>Yillposium. c_t r.ra~od.ar, U~~~. 




