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The 'p-ver incre~sin9 dem~nd o~ r~w m~tcrial for 
wood based i~dustries, tlmb~r for ~nstruction~l activities, 
fuel and fodder for common man and pressure on land for 
its diversification to the developmental activities is 
adversely affecting the forests. To monitor the change 
in the growing-st ccx and 1<1ne1 use patt<:rn, it J s n(!cessary 
to carry out surveys at regular intervals. Forest Survey 
of India has b~en carrying out survey of forest resources 
in the country with a view to mol' ,:.tor the changing situation 
of the land and resources and prescnt, the data to focus 
the attention on critical aspects for regional planning 
and development. 

The inventory results of Charroa, Lahaul & Spiti 
and Kinnaur distrjcts of Himachal Pradesh are compiled 
in this report. Field inventory of this region was 
carried out fro,m April 1984 to October 1985. 

The area. covered by the report is the f-,'('Irth 
Eastern corner bOrdering Tibet in the East and Jammu 2 
& Kashmdr in the North with geographical area of 26761 km 
of which only 11 percent (3012.79 km2) was under forest 

.cover in 1966 (adopted reference year). During the past 
18 years, of the above fOrest cover, 5.4 percent area 
has been deforested and diverted to other uses and 
9.38 percent area has bee'n degraded to scrub and barren 
lands. The balance area of 2567.44 km2,is only 9.59 percent 
of the' geographical. area which is far too less than 
60 percent laid down in National Forest Policy for 
maintaining proper ecological balance in such hilly and 
rugged area. 

Out of ~he 2567.44 km
2 whJ.ch is tree cQ"IIered, 

only 1438273 km forming 56 peDCent is fully accessible. 
677.83 km is' partially acces~ible and 450.88 km2 
inaccessible. Out of 2116.56 km2 (ac~essiblf! and partially 
accessible) 26.07 percent (551.88 km ) has ~ canopy COVer 
below 30 percent; 55.85 percent (1185.09 km ) between 
30 to 70 peDCent ana 17.37 percent (367.57 km2 ) above 
70 percent. Regeneration ,In 99.61 percent of accessible 
tree forest area is either absent or inade~late. The 
condition of Pinus excelsa is c·ritical amongst major 
Conifers in viey of the fact th~t the lower age clM~5es 
are very poorly represented. If the conditions are not 
improved for this species, there a~e chances of its 
disappearance t~ the time to come. This report also 
gives information on the other aspects of forest su<::h 
~s soil depthl soil texture, 5011 erosion, gr~zing 
incidence. plant-ation pote:'1tial# fire Inc1d~lJcP, t~f:' 
5ize classes. injury to t.he (::t'op~, de.g::-;v:i;"ltion ."Ir\d 
forest type~ in 'i(:,\~esfii b) e tree forf!st arE;:CJ.. 
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As per survey 1t,h~s be~n estimated that Fir 
forest type has 256.211 sterns per hectare, Spruce forest 
typ~ 181.250 stems pe~ hectare, Fir-spruce type 219.053 
stems per hectare, Blue pine type 99 • .223 stems per hectare .. 
Deodar type 213.211 stems per hectare, Chir pine type 
229.998 sterns per hecta.::-e, Mixed Con:i.fers type 237.432 
stems per hectare, Hardwood mixed with Conifers type 
285.716 st-e:!ns per hc-::"t~lrel Uplandhardwood type 314.811 
stems per hectare, l-lisc. forest type 94.416 stems per 
hectare, Cl":.!.lgoza type 127.500 stems per hect2.re and 
Junipers forest type 48.330 sterns per hectare y,/hile the 3 
volume pe~ ~ectz~e in the above ~orest typez is 535.588 rn , 
336.509 rn-,331.89~ rn3~ 20Q.305 m-~ 33B.700 m3, 8e.881 m3~ 
299.775 m3, 235.749 m , 136.808 m , 17.122 m3 , 234.915 m 
and 11.326 m3 respectively. The accessible tree forest 
area has a total growing stock o£ 13.739 million cubmic 
mete=s and 14.072 million stems. 

The report has been compiled by Shri Joginaer Singh, IPS· 
Deputy Director under the guidance of Shri S.C. Josh!, IFS~ 
Joint Director, Forest Survey of lndia~ Northern Zone, Shimla. 
Both of them deserve appreciation. 

It is hoped that the report will be useful to 
the state Forest Department and other Organisations 
engaged in .. National Planning and development of forest 
resources in the region. 

N.K. Agrawala 
DIRECTOR 
FOREST SURVEY OF INDIA 
DEHRADUN 
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SUI-nURY 

-I The for~£"t inventory SI':':-:3Y ~E::3 l:een car.:-L.!c! 
out 1:1 three dis't!'" lc 1:3 'ri= f-C:'rxaur, Lahaul & 3pi t! 
and Chamba o~ Hl~achal Pr~cee~ nur~~g 19a4-55. T~e 
ob~·ectives of sur .... ey ":fere to :lQ::1i tor changes in 
lanri Elnd. !',Jresl: resources to .incus atter-tio:o:l on 
cri~lc3: aspect.::: .. -:hereby helping in its developmp.nt 
planni:lg. 

? 
2. Total geographical a~ea covered is 2~761 k~-
of '.'ihich 3012.79 kr.l2 area was tree .:cvered s.hc~vr.. by 
green",>;ash on SCI topo sheet:;. 2.I1d .:;.1:30 :;!.!"eas u."'1c.er 
demarc~tec protected forests ~d r~served fore~ts 
~lhethE:r shown by green t ... a.s~ a r not (1634.61 kr::2) 
and on thematic ~aps ~re~ared ~rcm the aerial 9hotogra?~~ 
o~ 1975-76, (1378.18 km2). The areas taken froc 
to~osheet~ can be considered as the forest area as 
existed duri:lg 1966 (mid year of survey for :napping). 
i'l2.tional forest policy lClys do,,;'Jr.. that 60 perc2r..t c. f 
beogr~phic~l area should be 4nder fc~es~ i~ such 
hilly areas £or 1~s prope~ ecological talur.ce ~nd 
G.2velopmen"t. A:; agai!ls~ th:!.s there ',vas only 11~ 
<J.r:?2 u.:1der .for~st. T h~s the rp.gior. '."{as defic ie!lt in 
forest area by abo ..... t 49 percent f'rom National Fcr~st 
Policy norr:s. 

3. During ~he~~ast 18 years (1966-1984) 5.40 
p~rcent (162.65 kc-) ar2a ~as been defores~ed and 
diver~ed for other USes like agr1c~lture/habitation 
etc. During t~e nam~ p~ricd there has be~n ~egr2dation 
in 9.38 percent (282.70 kc2 ) o~ tree forest to scrub~ 
grasslAnd and barren land due to pres3u~0 o~ biotic 
factors on the forest resourCes. The forest survey 
rev,oal~ that nO'N the area under tree cover is only 
9.59% ~~ the geograph1cal area in the region. 

4. Out o~ tte remaining 2567.44 kc2 , 1438.73 k~2 
for~in~ only 56 percant of the forest cov~r is fully 
accessible where plots cot;ld be 1~1d out and all data 
collected. 6'77.3.3:crn2 is par"t.!ally acces.3ible ..... hich 
was eith~r a9Froached but plots could not be21~id out, 
or its viCinity could be visited. 450.88 kc was 
totally inaccessible ' .... he-re no information could be 
collected. 

5. Area under acceSSible tree ~orest (including 
partially ac~essib~~) is 2116.56 ~c2 o£ wnich 26.07 
percen~ ~551.88 kn~) is having canopy Cover below 
':;0 percent, 55.35 percent (1182.09 ItmZ) has canopy 
Cover between 30 to 70 percent and 17.37 percent 
(367.57 kc2 ) has canopy cover above 70 percent. The 
over all canopy ~over or the area 1s 48 percent. 

6. Regeneration over 99.61 percent of accessible 
tr2e !ores~ area is ei~her absent or inadequate. 
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7. 454.72 km
2 

area bein~ 18.95 percent~of total 
acces~ible tree ~orest. scrub, grass land and barren 
areas has been aS5essed as potentia11y plantable area. 

8. 48}.17 km
2 

area beine 20.13 percent of accessible 
tree forest, scrub, grass land and barren areas is 
subjected to heavy to modercte erosion. 

9. Total area, per hectare estim~ted volume ann 
stems in various forest types, of accessible,tree 
,forest area have been found to be as follows:-

-.-.-.-.-.-.~.-.-.-.~.-.-.-.-.-.-.-.-.-.-.~.-~-.~.-.-.-.~~ 
Forest type Total Vol./ha Stems/hal 

area c 3 (Nos.) 
(ha.) 

~.-.-.~.~.-.-.-.-.-.-.-.-.-.-.-.-.-.~.-.~.-.-.-.-.-.-. -.-. 
Fir 12978 536.588 256.211 
Spruce 8202 336.509 181.250 
Fir-spruce 16401 337.894 21 9.053 
Blue pine 17620 200.305 99.223 
Deodar 12160 3.38.700 213.211 
Chir pine 14764 88.881 229.998 
Mixed conifers 34840 299.775 237.432 
Hardwood mixed 23644 235.749 285.718 
\-;i th conifers 
Upland hardwood 54805 136.808 314.811 
Misc. forests 8201 17.122 94.416 
Chilgoza 3278 234.915 127.500 
JU!l:ipers 4763 11.326 48.330 
-.-.-.-.~.-.-.~.~.-.-.~.-.-.-.-.-.-.~.-.-.-.-.-.~.-.-. -.-. 

Pinus excelsa presents very deplorable condition. 
This type is very much understocked and within the type, 
lower age classes and regeneration is extremely poor. 
It needs Special att~~tion othe~wise its existence is 
in dangeT". 

Growing stock varies from maximum 536.588 m3 
in Fir forest type to minimum 11.326 m2 in Juniper 
~orest type and number of stems from maximum 314.811 
in Upland Hardwood ~orest type to minimum 48.330 
in Junipers forest type. 

10. Accessiblp. tree forest area has total growing 
stock o~ 13.739 ~illion cubic meter and 14.072 million 
ster.J.s. 

11. In the victnity of ~or~sts ru~al people meet 
their entire energy requirements from £uelwood/agri­
cultural waste and their per capita consumption per 
year is assessed at 1260 kgs. 
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ChaEter 1 
THE BACKGROUND 

1.0 Intro~ction 

Forests are essential to regulate water ~~ow in 
rivers/streams, to check soil erosion, t~oods and droughts 
and to maintain the ecological balance end quality ot 
environment for the survival o~. mankind. They are 
supp11er o~ timber. ~elwood. todder and minor forest 
products to meet day-to-day needs o~ local population 
and raw material requirements ot forest based industries. 
Forestry activities generate vast employment opportunities 
particularly for rural poor. Thus. optimum planning 
and management of forest resources tor economLc development 
o~ the nation in general and the region ~ part~cu1ar 
1s o~ utmost importance. 

Appreciating the potential o~ forest resources 
survey as a tool for helping in optimum p~anning and 
management • ~he Govt. of India created the organisation 
or Forest Survey of India(FSI) and entrusted it with 
the ~ctions to ~u1~1~ various objectives, of which 
relevant to ~orest inventory are:-

(a) to monitor periodically ( on 10 year cycle) 
the changing situation o£ land and ~orest 
resourCes and present the data to £ocus 
attention on its critical aspects tor 
rat1ona~ P~ann1n8; . 

(b) 

(c) 

to serve the da~a needs o~ development 
planning'o~ ~ore8t resources; and 

to present data in readily useable ~orm 
~or tbe Dationa1~tate level planning 
organisations. 

~o ~lfll ~hese objectives, ~orest inventory 
was carried out in Nortbern reg~on o~ Himachal Pradesh 
compriSing of Chamba, Lahaul Spit! & Kinnaur districts. 
This report nresents theLresults ot the above reglon_ 
'Survey areal wherever appearing subBequent~y in th~s 
report will refer to this area. 

These distriots were selected ~or survey as 
these had not b~en covered earlier under Pre-investment 
survey of forest resourceS in Himachal Pradesh region 
and a~so the deCision taken ~ tbe Zonal Co-ordinat~on 
Cbmm1ttee meeting ot North ZOne held on 21.8.82. 
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1 .1 Ceneral ~eatures of thp Su!"ve"l~ area 

Land-use pattern, population and climate 
relating ~o survey area are given in ~able NO.1.1.1 
and 1.1.2. Tbese and other featu~es of su.-vey are~ 
a~e described in the following pa~Q~. 

1.1.1 Location & Boundaries 

The survey area lies between 31°-O'N to 
3~o-15'N la~1~ude and 75°-45' E to 79°-0' E long1~ude. 
It 1s bounded on the North by the international 
boundery be1:ween India and Tibe~, on south by Gurda.spu!' 
dis~~ic~ o~ ~~jab ene Kangr&. Kullu and Shi~ue 
cis~ric~s o~ H1machal Prades~, or. east lies the boundry 
of Ut'tsr Fr&desh and or! the west bound:-y o:! J&I~ S'l:a~e. 
Dis~ric'ts boundaries on 'topo sheets were aellneated 
as per the re~ent adminis'trative delineation aaopted 
in Himachal Pradesh. 

1.1.2 ~ea and Land-use pa~~ern 

On the basis of H.P. Fore~t S~at1stics 1962 
issued by the- DCp2.!"'tmen-: of .i·orest .farlt1ng and Conserva-:ion 
P..1cacbal f':'adesn 'total e.~ea t'I'ab::ie 1.1.') u.'"1der var io),lS 
land use is 26761 ~ of ~hicn 24.61 percent (0586 l~~) 
is unde: ~crest5, 0.63 percer.t (167 l~) i~ put to 
non-agric~ltural uses, 1.95 percen~ (5~2 ~~) is net 
ere£ so~, 0.16 perc~~t (43 y~) under ~al1ow lands, 
0.33 percen~ (89 l~) under c~turable waste land, 
~.O~ percent (2 ~) 1s land under ciscel::ianeous ~r~e 
c~ops not included in cultivation and 72.31 percent (19352 i~2) 
e~ee under permanent pasture and other grazlnb lands 
includinG alpine pastures, barren and un-culturable 
waste e'tc.. Thus ~orests enG permanent pastures (other 
graz!.ng lands L""lcluding alpine pasture, 'Darren and 
un-cu~turable was~e etc.) ~orm two major lana uses in 
the crea. Forest area as reportea in the H.P. Forest 
S~at1s'tics (1962) is 6585 'km": whereas tree covered 
ls-ree!"l wash) area as computed OD S~vey of India 'topa shee-:s 
az!d tnema-::1:'2 lT.aps p=,epa!'ed 'oy Forest Surveyor India 
1= 3012.79kz:. es per dis"t~ic"t-,,:ise deta.il siven below: 

Cnambs dis"t~ic't 

Thematic maps for Survey of India (S.O.I) 
tapa sheets No. 52 D/2.3,4,6,6,8~10.11,12,14.15 end 10 
on 1;50,000 scale were av~ilable. Inventory survey on 
~hese maps was done ir. ~ree cove~ed·areas. In res~ 
c£ ~hE area ~overed by S.O.~. tapa Eheet Nos. 52 D/1. 
5.9,13,5~ C/~t€,~2. ~3 P/~3.14~~5t16 end 52 H/1. 
the inven"tory ~urvey was C;.one ir.. areas snO~T.a by s:-eenwash 
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on these sheets.2 Tota~ ~orest area as per thematic 
maps (137~18 ~ ) and greenwash on S.O.I; tope sheets 
(852.80 ~) aggregates to 2230.98 km2 • 

KLDnaur district. 

In this district inventory survey has been done 
in greenwash areas only as sho~ on S.O.I. toposheets 
wbich is 557.26 ~. 

Lahaul & Spit1 district 

Forest Lnventory in this district has been 
done on the basis o~ S.O.I. topo sheets in greenwash 
as well as demarcated blanks marked on these maps. 
Total fore~t area o~ this district as per greenwash 
(1,8.81 ~)?and demarcated blank (85.74 kDZ) aggregates 
to 224.55 ~. 

The variation ~ area ~igures is due to the ~act 
that the area reported by the Department o~ forest farming 
and Conservation 1nc~uded blank, snow covered area and 
pastures alongwith tree covered aress. Where as survey 
area includes tree covered (green wash) area only which 
is legal ~orest area. 

Population and Socia-economic conditions 
o~ peopie 

~e population ot Chamba. Lahaul Spit! and 
Kinnaur is 3,09,562, 32063 and 59154 respective1y which 
is 7.31~. O.76~ and 1.40~ respectively tor the whole 
ot Himachal Pradesh as per 1981 census. Thus Chamba ~s 
the most densly populated among the three distr1cts. 
The density or population per ~ is 38, 2 and 8 for 
Chamba, Lahaul Spit1 and Klnnaur respectively. Only 
9.47~ of the .entire popu~atlon o~ H.P. 1s living in 
these three districts. Bulk o~ the population of Kinnaur 
and Lahaul Sp~ti is confined to va11eys. In other 
areas of these districts climate 1s too harsh to live. 
Chamba 1s the only town having a population of 21260, 
the balance population is rural mostly engaged ~ 
agriculture, which provides food only for 3 to 4 months. 
Rearing o~ sheep and goat is the other important 
source of ~come in al~ the three districts. Severe 
winter force these graziers to ~hlft their animals 
to adjoining areas or even'far o~f distances. A slzab1e 
population is engaged in this profession. As per 1977 
cattle census,live stock population o£ Chamba, Lahaul 
Spl~~ and Kinnaur is 7,09,523, 74067 and 95331 respectlve~ 
Per persen this works out to be 2.29 ror Chamba. 
2.31 for Lahaul Spit1 and 1.61 ~or Kinnaur. The other 
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impc~Qnt sour~es o! 1n~om~ ~rc co~lec~ion o~ 
medicinal herbs suer. as 5assure~ leppa (Kuth;. 
Jurinee. madocepnele (Dhoop). f'oa.ophy!.luc h~;::fl ""'::-ut: 
(BanKaF.r"i), Ca~~ ·oulboc.es~unum (Kale Zi.!"::"" 
Diosco~ec aeltoidee. Picorniza ku~roo and hop; e~C. 
Cul~ive~ion of almond~, 2ppl~. grape~. ~hil~o2a and 
c.~heZ' tecper~,,:e !rui'ts is also plcl:in& up. ~.'ith 
the coming up o~ nyQ~o-e~ectric powe~ projec~s 
large numoer o~ peop~e ere being provided emp10yment 
as unskl1~ed, sl:1~led o!" "technical workers eithe:- 1n 
'the prOjec't:E direc't'!s or in ancl111a:-y units. flural 
?o~~la~~on 1c dep9nden~ upon forec~ tor mee~ing 
~he~r requiremen~s D~ !uel-wood, sm~ll ~imber ~or 
cons~ru~~ion/repa~~ o~ house/ogricul~ural 1mplemen~s, 
iod~sr end bra=inb e~C. Timb~r and fuelwooc ~emand 
o£ Lanaul ~ Sp1~1 is beint met !~om tpe adjoining 
a!'eas of KulJ.u m1d ranne.ur. Ticfoc.::" is e.lso being 
supp!1ed a~ noltinal rate:: :for .fruit packinb cases. 
La~ge scale cons~ruc~1onal ~imber requl~ed for 
building up o£ the nousins cclonies is being supplied 
by ~ores~ Corpo~ation locally or :ro~ ~he a~join~g 
forest di\~sion5 • 

... \ • '" .4 Pnv~ic~l f~a~ures and r~ver5 cf the area 

The ~"""':ire aree if! hilly ,,!i th s~opes 
ranbinc f~c moderate to precipit~us. It 1s cu~ 
UJ.l \'ri'"!;n narrow valleys. Tne valleys .are wide in 
Cnamba but. e:!~~reme!.y na::TOW iT. Pangi, l.anaul and 
i:in.~et!::- cree.::. Js.lti ~ude in the areS varies from 
~10 c in Cnamoa d!s~rict where Re~1 leaves Himachal 
:Ta~esh ~~d en~erS ~jab on eastern bank to ~950 me~res 
e 't L~oparf'a.l L'"1 l':inr"aur on tne bOl.lIlda.:ry- of eBS te:"n 
!.ic.:."tf: of the area 'f-~i,,;h. Tibet. Ravl, Chenab and. 
S&tlCj are the impor~a~t ~ivers passing through 
the ereB a~d ultimate1y joining Indus river in 
Pa}:!~tnn. These rivers ere being tapped for hydro­
ele~~ric power and irrigation by constructing a 
se~ies o£ dams over ~he rivers. Ravi 15 being ~8pped 
at by cons~ruc~ing dams et Chamer~ and Thien on 
the cain ~ive~ and at Baira Su1I a 'tributary of Revi. 
~1~i~erly SQtl~j !s tapped both for Hydro-electric 
end irr!gat1on purposes by cons~ruc~ion of a chain 
o.f dat~. 

1.1.5 Clio:atE' 

:limate varies ~ith elevation end loca~ion 
o~ the area, Tne lower ~st ere8 of Chamba district 
uejo1ning Punjab is having sub~rcpic&l climate wh~le 
-:he m::cieretE:ly l:i&b e:::"evc:~ion are hEving tecperate 
clima-;;e ~1 th longer y.:in-:;er Seb.Sor.. wh.:!.le large tracO:­
~!~ue~ed above 3000 IDe~ers is having Drc~ic cli~~~~. 
~~nu~l prec1pi~ation in the ~or~ of ra~-~~ll ar.d ~~o~~all 
-.-a.::-ies i'rom 166 Gel it .. l..l!hsu1 Bpi ti. '''',0 14(;5 Itm. in 
Chal:i.be. Qre-a. 
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Chapter 2 

Design and methodology of the sU~ley 

2.0 Tb monitor the change 1n forest coveT, 
thematic maps prepared by interpretation o~ ~atest 
areal-photographs were to be used. Sucn thematic 
maps were to form the basis for collection of 
growing stock data. Th~matic maps for whole of the 
survey area were not available due to constraints 
beyond control o£ the organisation. However, in 
Chamba district some thematic map sheets were 
availab1e. Forest area delineated on these thematic 
maps ~ormed the basis of £orest inventory alongwlth 
the forest area marked on 1:50,000 scale topographic 
sheets prepared by S.O.I. for rest of the area. 

2.1 Definition ot'~orest areal 

The ~ollowing are treated as'Forest Areas' 
for carrying out the forest inventory: 

Chamba district 

All areas shown in greenwash on the survey 
of India tope Sheets No. 52 0/1.5,9,13, 52 C/4,8,12 
43 P/13,14,15,16 and 52 H/1 and all the areas shown 
as forested on thematic maps for survey of India 
tope Sheets No. 52 D/2,3~4.6,7t8.10,11.12,14,15 & 16 
compared with greenwash areas shown in Survey of 
India topo sheets. 

Kinnaur distr1c~ 

All those areas shown in greenwash on Survey 
ot India tope sheets. 

Lahau2 & Spit! district 

All those areas shown in greenwash on Survey 
of India tope sheets and all demarcated areas shown 
as '~orest areas' on the Survey o~ India topo sheets. 
unless exp11cit~y stated othe~Aise 'forest area' in 
this report shall hencaforth mean areas of the 
categories men~loned above. 

2.2 Samoling DeSign 

Each of the 1:50,000 Survey of India 
topographic sheets falling in the survey area was 
divided in to 36 grids of2~2*2~2' of latitudes and 
longitudes. In each of such grid, two sample points 
were marked. The inventory data was collected fro~ 
a square plot o~ 0.1 hectare laid out at each o~ 
these sample points on the ground. The method o£ 
marking the samp1e points on the map is described 
below: . 
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One side of the square plot (which Is 31.62 metres 
on the ground) measures 0.6 mm to the nearest first 
decimal o£ mm in the above topographic map. The 
length and width of each grid 1s measured to th~ 
!,irst decimal in millimetres from this length 
0.6 mm is deducted so as to prevent the plot 
centre from ~a11ing on the origin or on the peripheries 
of the sampled grid. Suppose the measurable 
leng~h and width of a grid along its X & Y axis 
are 83.5 mm end 92.5 mm respectively, after deducting 
0.6 mm the reduced length a.nd width are 82.9 mm and 
91.9 moo re~pectively. A three digit random number 
is selected from the random number table ~or each 
axis separately. If ~he selected rendom numbers 
are less than 829 and 919 respectively then they 
are retained as such, otherwise the next random 
number is conSidered. Suppose the random numbers 
selected are 144 and 161 respectively then these 
numbers will correspond to 14.4 mm and 16.1 mm 
lengths along the X & Y axis respectively. To these 
lengths viz 14.4 mm and 16.1 mQ, 0.3 mm is added 
(being balf the measurable side on a topographic 
map used). Now 14.7 mill. and 16.4 mm become the 
co-ordinates of the semple point in the grid. 
Taking sw corner o~ this grid as or1gin and 
measuring 14.7 mm and 16.4 UIl1 along X & Y axis 
respectively the cer.~re of the first point is marked. 
The centre of the ~irst plot is then joined by 
a straight line to ~he gr~d centre and this ~ine is 
extended further beyond the grid centre. On this 
extended line. the second is marked at a distance 
equal to the distance of firs~ pOint from grid 
centre. This point 1s the centre of the second 
plot. All sample points raIlinG in forest areas 
are located on the ground and quan't;1·t~;':.:i'.'0 de.ta .is 
co~lected from the sample plo~s a~d qualitative 
data from the surrounds of the plot. The co-ordinates 
o~ the :p1ot centres inventoried and the relevant 
data pertaining to these plots are given in 
Appendix II. 

2.3 Methodology 

The ~ield data is collected by e crew 
consisting one Junior Technical Assistant (Crew 
l~ader) assisted by a Deputy Ranger, two to three 
fieldmen, a Khalasi and a l&bourer hired locally 
wherever necessary. The crew leader is provided 
with a list of s~ple plots to be surveyed by 
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his crew during the S~5S0n alongw1th a set o~ 
toposheets with sample points already marked. 
A set of measuring instruments viz Silva Compass, 
Haga/Blume lelss hypsometer,cal11pers, measuring 
tapes and ranging rods etc. are provided. 

A~ter deciding the plot and the grid number 
to be surveyed on a part~cular day from a camping 
spot, the crew ~eader reaches a prominent physical 
~eature (also called star~1ng re~erence po1n~ as 
near to the sample point as possible) which 1s 
depicted on tr-e map and can also be identified 
on the ground. Usually the ~o110wlng features are 
selected as r3ference po~ts: 

1 
i1 

i11 
iv 

v 
vi 

vii) 

Viiil lx 
x 

nl tii 
xiii 

Bench marks; 
Triangulation points; 
Village trljunction points; 
Old bridges and culverts; 
Old temples, mosques and churches; 
Crossing of rail track w1th roads, 
rivers ,streams; 
Junction of rivers or streams and 
roads; 
Junction o~ streams; 
Junction of roads; 
Prominent bends in roads, rivers, 
streams; 
Old ponds and wel~si 
Springs 
Prominent topographical features in 
hilly region such as spurs, knolls etc; 
Mile stones or kilometer stones; 
Boundary pillars 'o~ international, 
sta~e, districts and forest boundaries). 

Having located a prominent physical feature 
(reference point) both on the ground as well as on 
the map, the distance and bearing of the sample point 
£rom tols physical feature 1s measured from the map. 
The bearing 1s measured with the help of a protractor 
or the Silva Compass. At this rerersnce point the 
crew leader records details of the rererence feature 
used • the bearing and distance of the sample point 
~rom the re~erence Ieature, the name. of the camping 
spot, the time taken to complete the work etc. in 
plot approach forml, Information 1n this form is 
used in time and cost study for the inventory and 
helping to relocate at a future da~e. Specimen of 
this form is given in Appendix III. From the 
reference paint, crew leader traverses the distance 
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in the direction as measured on the map to reach 
the sample point. A wooden peg is ~ixed at tbis 
location, which 1s the centre o~ the sample plot. 
After reaching at a samp~e pOint. a square sample 
plot of 0.1 ha. with d1agona~s measuring 44.72 metres 
in NE-SW and Nw-se directions is laid out on tb.e 
ground by marl':.1ng its f'our corners by thin poles. 
Regeneration data is collected f'rom 8 plot measuring 
4 m x 4 m and herb-shrub data from a plot of 
2 m x 2 m size laid out around the plot centre. 
Sampling design and layout of the sample plot is 
explained in the sketch on page 11. 

l'.ft er laying out the plot, the crew leader with 
tho:- _ ::L:lp o~ other crew members collects the 
ill·J(..~:tory data in the foll.owing .field .forms: 

1j ;L1 
1ii 
1v 

F~ot description form; 
P10t enumeration form; 
Sample tree form; 
Herbs and shrubs data form; 

The specimen of above f1e~d ~orms may be 
found in Appendix III. Their brief description 
is as 'l.mder: 

(i) Plot Description Form (PDF) 

Qualitative data such as land use, crop 
composition of the crop and its density, erosion in 
the area, fire and grezing incidenCe, regeneration 
status etc. are recorded in this form. T~e basis 
o~ assessments is occular by examining a ~urrounding 
area or about 2 hectare around the plot centre. 

(1i) Plot Enumeration Form (PEF) 

In this form trees in 0.1 hectare plot are 
enumerated and recorded with the nBme of species 
and diameter at breast height. Total number of 
bamboo clumps occuring in the plot are &150 
recorded. 

(i1i) Samule tree Form (STF) 

The data in this form are collected from 
the northern quarter of the sample p~o~. Name of 
the species diameter at breast hejght, twice bark 
thickaess, dominance B~atus. length of the clear 
bole ~~d be1ght of ~~ch tree enumerated in this 
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quadrant are ~ecorded. The data frcm this form 
helps in developing locel volume equations for 
the species in the survey area. Under bark 
volume 1s a~so derived from the local volume 
equations with the belp of bark thickness deta. 

(Iv) Herbs and Shrubs Data For~ 

In ~nis £=rc, nameS and oth~r details of 
all iaentltiable species of herbs and shrubs are 
recorded. In case o~ species that could no~ be 
icientified in t~e field, the number of such 
species only are noted. 

Tne above 1s a brief description of the 
design and survey methodology_ For details 
'The Venual of Instructions ~or fie~d Inventory' 
of Forest Survey of India may be referred whose 
copy~an be had £rom the Director, Forest Survey 
of India, 25-Subhaah Road, Dehradun, or Joint 
Director, Forest Survey of India, Northern Zone, 
Shimla (H.P.). 
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Chanter ;3 

DATA PROCESSING 

Preperation of data for processing on 
electronic computer 

The basic field inventory data collected 
in various ~1eld forms of the region after ,completion 
of ~ield work were sent to Data Processing Unit 
o£ the organisation at Dehradun. The field £orms 
were checked there for detecting inconsistency in 
the data and the same rectified. Data was processed 
on electronic computer. For the purpose, the 
collected data of field forms was first transferred 
on to punch cards using punch machines, veri£ied 
to detect punching mistakes and to correct the same 
with the help of card verifier, sorted and loaded 
on magnetic disk/tapes for processing in· computer. 
Li3~1ng of the data loaded on tape/disk were taken 
out to check complete and proper sequence o£ data 
loaded. Suitable computer programmes were framed 
to get the results ~ desired form. 

3.1 Area computation 

The forest area was calculated from 
1:50,000 topographical maps by using close spaced 
dot grid temp~ates o£ di~j' arent scaleD in the 
zone and supplied d1strlctwise to Data Processing 
Unit. Further distribution of forest area under 
various c~asses such as land use, accessible tree 
forest, forest type, soil erosion status, grazing 
incidence, fire incidence, canopy density classes 
etc. was arrived at proportionately using ratio 
estimator. However, it may be noted that area 
tables are based on very fe'r' sample plots and 
therefore should be considered as indicative only 
and used with due caution. 

3.2 Volume Estimation 

Volume equation: Special volume studies 
by felling trees were not done in this area. 
Therefora general volume tables, cull. utility 
and bark volume could not be estimated. For 
deciding use of volume equation, the height 
diameter relation or the sample trees were 
compared with height diameter relation of the 
speCies for the area for which volume equations 
were available. 
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I 

Local vo~ume equat~ons/volume =-actors 
deve~oped for the fo11owing areas were used to 
estimate volume of the trees ot the following 
species: 

S.No. Soecies 

1 • 
2. 
3. 
4. 
5. 

t:I. 
7. 
8. 
9. 
10. 

11. 

Abies P.!ndrow 
P1cea s-mithiana 
Cedrus deodera 
Pinus excelsa 
Pinus. gerardla.nn 

Pinus roxburgnl1 
Quercus d11atata 
Quercus seDlicarpliolia 
Quercus incana 
Juniperus macropoda 

Rest of s'Pec1es 

Loca1.1ty 

Ro~. Chopal and Snlmla 
- do -
- do -
- cio -

Volume factors as per 
KLnnaur Working Plan by 
A. C. Ka..-".,asra 
Chir Belt 
Uttarkashi 

-do­
Chir Belt 
Volume factors as per 
Working Plan of Lahaul 
& Sp1~1 by Sarbans SiDGh 
U'ttarkashi 

The following equations were used:­

(i) Abies n!ndrow (606) 
V ~ 0.03728 + 8.55347 D2 

~i) P1c~e s~i~~1ana (427) 

V • 0.26072 - 3.29692 D ~ 14.71246 n2 
-

(l~i) Cedrus deodare (524) 

V • 0.24210 - 2.68191 D + 14.77955 »2 - 2.63126 D' 

(lv), Pinus ~xcaJea & gerardiana (630) 

V ~ O.2S4S7 - 3.32891 D + 16.51904 D2 - 3.73140 03 

(v), Pinur. roxburghit 

V - 0.167091 - 2.08594 D + 9.92994 0
2 

(vi) Quercus o l1a'" 812 e.."ld Ql'e!""'us semica::=pl1.o~l8.. 

V a O.C9880 - 1.55471 D + 10.~6317 n2 

(v~~) :uercus incer~e (239) 

V .. 0 ,.'ZLt·C)"i:; .. 3.82077 !) - 1.39452 rl 
(viii)R~st c! ~~ecie~ 

~ V ~ O.5f439 - ;:~5~96 • 10.98759 D2 
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For PL~us gera~~ian~, and Juni?ers 
Voluce f~ctors as calculated and ~~rked ~ut in 
K11Lnaur & Laheul Spit! 'MJrking Plans wer~ used. 
Volume ~actors used ar~ as under: 

(A) Pinus ~erardiana-(Work1ng Plan ox Kinnaur by 
She A.C. Karwasra ) 

(B) 

Diameter class in cms. Volume in c3 

10-20 C~ 
20-30 
30-40 
40-50 
50-60 Be up 

Juniners 

0.018 
0.15 
0.42 
0.87 
1.25 

(\iork.1ng Plan 0:£ Lahaul Spiti 
by She Sarbans Singh) 

Diameter class in cms. 
~ 

Volume in m'; 

10-20 
20-30 
30-40 
40-50 
50-60 
60-70 
70-80 &. up 

0.0510 
0.1133 
0.2832 
0.4248 
0.7074 
0.9911 
1.5574 

3.3 Enumerated ~raes volumes 

Volume of each enumer3ted tree was estimated 
£rom the local volume equation at the over bark breast 
height diameter or the tree. The volumes wer~ 
calculated per hectare and stored in a tree/plot 
volume file created for this purpose. Species ~cc~ 
and diameter were also stored with the correspondL,g 
vo~umes. In order to estimate volume in di!feren~ 
classes. the parameter of plot desc~iption for~ 
were also stored together with ~er hectare stems 
and voluce o~ the plot. 

3.4 Plot Volume 

The estimat es of volume at enumerated 
trees in the plot were added to obtain plot volume 
which were converted to per hectare. The volumes 
were also stored in tree/plot volume file ~o tabulate 
volumes by dif£erent parameters and calculation or 
errors of the estimates. 
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3.5 Stand tables 

The elements of tree/plot volume ~lle 
were utilised to estimate stems per hectare and 
total stems by species and diameter classes for 
each .forest type. Tbese are siven in tables of Cne:;,::.ter 4. 

3.6 Stock tables 

Estimates of volume per hectare and to~el 
volume by species and diameter classes were also 
derived from tree/plot volume file for each .forest 
typ~. These are given in tables of Chapter 4. 

Estimates of volume per hecta~e and total 
volume over all forest types were also calculated. 
These are given in tables o~ Chapter 4. 

3.7 Sampling e~ror 

The sample was considered to constitute a 
simple random sample o~ clusters. Since in most 
caSes only one plot was enumerated in a grid. ratio 
method o~ e5t1Mate de~crlbea below was used to 
calculate standard error: 

Let 
n - 'l'o"tal no. of grids in the sample. 

Yi • Tot~l per hectare volume in the i til 
s=-id. 

Xi lIE Number of plots in i th gr-id . 

n 
x.~ Xi ~ Average No. o~'plots per grid. 

11::1 n 

- Estimate of the average volume 
per hectare over all grids. 

Estimate of the\ariance R 
",,\, n \ 

N-n . ( " )2 
Vi R = N"'-.X'P I-, ~f - R Xi \ 

, \ (:~0\' ) 1\ 2 
= x"Z. (Y-Rx) 

n(n-1) ~ i=1 1 :! 

( I&I:lor~g '::-!nii;e POPu!at10n\correC~Qn 
~actor N-n) \ ' 

~ 
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~ n~2 n /"2. n 
1 ( ~ Y i - 2 R"£ x.i ".I i + it "" ~ xl ) 

n(n"-1J . x2 1~1 V1/ i( 
Est~mate of .standard~error of /~\ 
SE 7JZ.<R_j ./ 
SE%~ ~~E x 100 a SE X 100 

/ Mean~ / ~ 
( ~' ~ Estimates of standard error were derived 

• 

~or o· S~Q~~ in each for~st type and over all 
... orest type .) These-ere-given-in ... tables-O.!'-Chapte~ 4. 

S~i~ar~_svta dar~-er.ror_bl_the estimate 
of arp.a i.s_c31culatl?d. :..sr'otal-stm1dard_er!"-or is Si7,e 

_ by~ormula, .. // / / / 

) /' . S .... r;t I 5 .... / C' 

TotAl SE c?' ==,' .r.', -+..:. ',' 
/ . of(701ume/area) of(~~ea) 
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Chs·pt.er 4 

FOREST INVENTORY RESULTS 

4.0 In this chapter. ~he results of forest 
~nv~ntory and ·the critical aspects of forest resourCes 
as evident therefrom in the survey 8rea are presented. 
This is a very 10w intensity survey (0.01 percent). 
Its res~lts are there~ore, reliable and valid for 
the region as a whole. However, district-,'/ise 
inf~rmat1on of some attributes has also been given 
't:hich may be considered as indicative only. 

4.1 Forest area 

Forest area has alre~dy been defined in 
ChE.pter 2. This is an essentie.l cor.:ponent of forest 
inventory and is cccputed from maps. In th~ present 
survev the themtic maps as \>,e11 as S.O"I. t"opo shee~s 
on 1:50.000 scale fermed tne basis of inventory survey 
as ~vch these were made use of in co~pu~ir.g torest 
£ren and eztication of growing stock by ground surveys. 

The 5urvey erea Is covered by 67 topo sheets 
viz 43 P/13 ~o P/15, 52 C/4, cle, C/11, C/12, C/15, 
C/~6, 52 n/1 to D/16, 52 H/1 to H/3, H/5 ~o H/16 
52 L/2, L/3, L/4, L/6, L/7. LIB, L/11, L!~2, 52 E/13 
to E/15, 53 1/1 to 1/3 & 1/5 to 1/16 ~~~3 M/4.These 
tcpcsheets vJere survE';'ed by Survev o.f I:-.die during 
the period from 1956-57 to 1q75. 

The year 1966 1~5 therefore been t~ken bas~ 
year for monitoring the changes in the .:rorest area a.s 
co~puted from the green wash on S.O.I. tapa sheets and 
~or~st area from the thematic maps. Forest area in 
these sheets has been cocputed by closely spaced dot 
£rld and the same alongwlth number of sample points 
inven~oried therein are given in table No.4.1. 

~~No. 4.~ 
Forest area (green wash on 1:50,000 S.C.I. topo sheets 
and thematic ~ps coo.puted by·· dot grid) district-wis e 
and number of sample pOints inventoried therein. 
-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-
51. Fores-; are~(hectarc) No. of \'ieightage of 

.No. District s.o.f. Thema- To1:a1 sample area (hectare) 
map tic plots per point 
sheets meps 

1. Cha::::.ba 85280 137818 223098 272 820 
2. KL"lnaur 55726 55726 58 820 

3. Lahe:ul & 22455 22455 33 680 
Sniti 

Total 163461 137818 301279 373 808 
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Distribution of area in all the tables 
that fo 110\." has been worked out on the basis 
o£ ratio esticator. 

4.1.1 Dis"tribution of forest area bv lann llSP. 
class~s 

? 
Total forest area surveyed is 3012.79 km~'of 

which 70.25 percent (2116.56 km2 ) 1s under accessible 
tree forest, followed by 14.97 percent (450.88. km2) 
as 1naccessib~e area, 5.40 percent (162.65 km2 ) 
diverted to agriculture or habitation and 9.38 
percent (282.70 k~) is degraded to scrub, barren 
land, grass land and other lands. 256 sample points 
(representing an area of 450.88 km ) could not be 
visited due to difficult terraLn and have been 
classi~ied as inaccessible. However.out of 56 sample 
plots covering an areaZof 450.88 km2, 42 sample plots 
with area of 341.64 km have been ascertained to be 
under tree cover and2 remnining 14 sample plots with 
an area of 1 0 9.24 km are in Reserved'_or demarcated 
protected forest but bea~ no tree Cover~ This area 
o£ 341.64 kmz also bea~fore3t because of absence 
of human disturbance due to its inaccessibility_ 
No data in resppct of these points could be collected 
du~ing inventory. In the remaining plots also in 
caSe of 68 plots only viCinity could be visited 
whereas on 15 plots even on reaChing, the sample 
point/plot could not be laid out. As such 
in~ormation of only some of the attributes could 
be collected in respect of these plots. Though 
the area represented by these plots may be 
considered as partially accessible, but £or the 
purpose of inventory this is being included with 
the accessible forest area. Forest area by plot 
status and thereby accessibility is given in 
Table No.IV.1.1 alongwlth the break up of forest 
area by land USe classes. 

On further examination of data therein, 
following critical aspects about state of forest 
resources in tbe area are evident. 

Out o~ 3012.79 km
2 

o£ forest area, 1378.13 km2 
have been computed £rom the thematic maps prepared 
from the aerial photogranhs taken during 1975-76. 
This area?forms par~ of Chamba district~ Out of 
1378.181tm- area 8.93 percent (123.04 km<::::) has 
been diverted to agriculture during the period 
fron 1975-76 to 1984 (the year in which forest 
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inventory has been done by the Forest Survey 
of India). During2the same period 11.31 
percent (155.86 km ) of forest area has been 
degraded to scrub, grass land and barren 
land. 

Out of2the remaining portion comprising 
of 1634.61 km o£ greenwash ares20f S.O.I. 
tope sheets 2.92 percent (4?8nkm ) has been 
deforested and diverted for other uses like 
agriculture and habitation etc. during the base 
year o~ 1966 and 1~B4 (year of surveY)t 7.26 
percent (118.64 ~) of ~orest area has also 
suffered degradation to scrub lan~, erass land 
and barren land durjr.:g the sace per1ed.· 

The present survey reveals thbt the 
total area under tree coxer including inacces£lble 
ar~a.s is only 2567.44 kmL which ior~ only 
9.65 perc~nt of tctal geographical area cf 
26761 km2 in the region. Accessible tree covered 
area is however, only 2116.56 kzIj2 which is 
7.95 perc~'t of the geographical areas. 
National forest policy envisages 60% of 
geographical area to be ur.der forest cover 
in such hilly terra~ for its proper ecological 
balnnce. Thus forest area in the region 1s 
far less than laid down in National forest 
policy. Though there are physical constrain.ts 
to grow tree Cover in high altitude sm\'~ 
covered an~ arid areas there 1s a need to bring 
more areas under tree Cover in the region 
particularly plantabl~ waste and barren lands 
for its ecological balance as well as economic 
development of the region. Dlstrietw1se 
d1·stributi.on-·of' .forest area and, land use 
is given in Table No. IV.1.1.a • 
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4.1.2 Distribution of aeeessibl~ forest 
erea by 5011 depth clas5~s is given in table 
No. IV .1. 2 

Tabl~ No. IV.1.2 

Distrjbution of accessible forest are~ by soil 
Qe~~h and U~$~r~c~s 

To'tal area : 
Total sample 
Unit . . 

2399.26 km
2 

points:: 297 
km2 

Sl. Distrlc~ 
Ne. Soi~ dep.th class Cnamoa k1nnau~ LahDul Total ~ 

b 3:eit1 

1 • No Soil 8.20 16.39 24.59 1.02 

2. Soil depth less 139.44 32.78 172.22 7.1E. 
than 15 ems. 

3. S011 depth 15 ems 492.13 49.17 108.87 650.17 27.10 
or more but less 
than 30 cms. 

4. So11 depth 30cms 582.35 188.49 61.23 832.07 34.68 
or more but 1ess 
than 90 ClllS. 

5. Soil depth 90cms 319.88 81.95 6.81 408.64 17.03 
():r more 

6.*Unrecorded 180.45 131.12 - 311.57 

Totel: 1722.45 499.90 176.91 2399.26 

*Ur.recorded relate to those points where 
information could not be collected. 

As ~ay be oeserved rrom the above table 
that 7.18 percent of area has 5011 depth less than 
15 cms, 27.10 pere~~t 15 ems to 30 ems, 34.68 
percent 30 ems to 90 c~z followed by 17.03 percent 
with 8011 depth mc~c ~han 90 ems. 1.02 percent 
area of the region is 6.evoid of any 5011 cover. 
In area having soil depth of 1ess than 30 ems 
more emphasis has to be given to Conserve soil by 
undertaking so11 conservation measures to improve 
the soil depth. At present these areas support 
g~BSS or stcnted growth of trees and shrubs. 

12.99 

100.00 
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D13triDut1an ~£ ~cces8ible for~st a~~a bv 
hy soil ~eXr.ur~ cIaSSp.s. 

The area is predominantly clayey loam which 
for~ 64.06% (1531 km2) followed by sandy loam 11.73% 
(281.46 ~) and loam 10.88% (261.03 kc2 ). Remaining 
0.34 percent (a.2 km2) is clayey soil. Thus region 
does not have any signl=icant areas requiring speci~i(! 
treat~ent or choic~ at species f:o~ the point or view 
of soil textur~. Good textural soils are encoun~erec 
oVer IDajor portion o£ the area. Di~tric-twi8e d:!.stribu'tion 
o~ area by soil texturg is given in table No. IV.1.3 

Table No. IV.1.3 

D1str;b~tion of forest area bv~oil taxtur;) 
ana distr!..cts 

Total ar~a : 2.399.26 k:f 
Total samole points: 297 
Unit : i.an2 

-.-.-.---.-.-.~.-.-.-.-.-.-.-.-.-.-.-.-.~.-.~.-.-.-.-.-.-.-.~.-
D1stric1::1 

S.No. So ., .1._ texture Chamca KinnauI" Lanaul Total % .-- & S6'ftl. /' 

1. v£layey 8.20 8.20 0.34 
2. \)1" ..... a. yey ~Qam 1107.29 286.82 142.89 1537.00 64.06 
3. Z· 205.05 49.17 6.81 261.03 10.88 

4. ~y loam 22~.56 24.59 27.21 281.46 11.73 
I:;: ~ ndy J. 
6. ./ lJnreco rded 180.45 131.12 - 311.57 12.99 
~-~.-.~.~.-.~.-.-.-.~.-.-.-.-.-.~.-.~.-.-.~.-.-.-.-.~.~.-.-.~.-. 

4.1.4 

Tota~: 1722.45 499.90 176.91 2399 .. 26 100.00 

Distribution of accessible forest area bv 
so~l eros1o~ clas~es 

Soil. erosion is not of much problem o'\l'er 2 
mos~ of the area. In £act 73.37 percent (1760.25 km ) 
1~ ~aving no erosion or2on1y m1!d erosion ~ollowad by 
15.54 ?erc~nt (375.36km ) having moderate erosion 1.e. 
where small gullies and ri11s ara iormed on top 
surrace. Only 4.u9 percent (107.81 km2 ) has hea'\l'y 
erosion wlth deep gu12ies, ravines ~r land slips. 
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Areas with moderate erosion end heavey erosion 
will need spec1a~ attention to avoid ~urther 
degradation o~ site by taking up solI conservation 
measures. Distribution of forest area by soil 
erosion classes is given in Table No. IV.1.4. 

Table No. IV.1.4 

Distribution of forest area by Boil erosion 
s~atus and dIstrIcts: 

Total area : 2399.26 km
2 

Total sample points : 297 
Unit : kJn2 

-.-.-.-.-.-.-.-.~.-.~.~.-.-.-.~.-.-.~.-.-.~.-.-.~.-.-.~.-.~.-. 

Districts 
S.No. Erosion status Chamba Kinnaur LabeUi Total % 

&Spiti 
-.-.-.-,-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-. 
1 • Mild erosion i.e. no 1435.37 270.44 54.44 1760.25 73.37 

erC1'Sion 6& slight 
erosion where o~y 
surface erosion has 
taken place. 

Moderate erosion i.e. 98.43 188.48 88.45 375.36 15.64 
wh~llles 
and rills a e formed 

2. 

on the top surrace 
0:£ soil. 

Heavv erosion i.e. 
ar6as whtch have 

32.81 40.98 34.02 107.81 4.49 

deep gullies., ravines, 
land slips etc. 

4. Unrecorded 155.84 - - 155.84 6.50 

Total. : 1722.45 499.90 176.91 2399.26 100.00 " 

4.1.5 Dlstribut1o~~cessiblE forest area by 
braz1~g incidence classes: 

12.93~ (310.19 km2 ) areS Is heavily grazed. 
Heavy grazing incidence is maximum in Kinnaur .follo'Wed2 
by L&haul & Spiti and Chamba. 31.55 percent (756.93 km ) 
area is subjected to medium grazing and rest o~ the 
area oy.r~rience light Gra=1ng. Heavy grazing is 
deterimeutal to £~rest regeneration, growth &,d need 



to be cc~tro~led. Dlstrict~ise distribution of 
forest ar~a by grazing In=i~ence cias~es ~s g!V2C 
in Tabld No. I'l.1.5. 

S .~Jo. 

1. 
? -. 
3. 
4. 
5. 

Dis-:ri"!:lution of accessible fores'!; by F."ra7.ing 
inci~enc~ classes and dis~r~cts. 

Grazing incidence 

Heavy gra z1r..g 

Medium grazing 

Light grazing 
No -grazing 

Unrecorded 

Total area : 2399.261m2 

Total ~ample poL~ts : 297 
2 

Un! t : k.::i 
iJIs~ric-:s 

Chamba Kinnaur Lahaul Total 
& Soi t!. 

188.65 114.73 6.81 310.19 
549.54 139.32 68.04 756.93 
656.17 213.07 102.06 971.30 
196.85 .32.78 - 229.63 
131.24- 131.24 

12.9:-
31.;:: 
40.4~. 

o 1;'" 
........... 1 

5.47 
~.-.-.~.-.-.-.~.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.~.~.-.~.~.~.~. 

Total: 1722.45 499.90 176.91 2399.26 100.0C 
-.-.-.-.-.~.~.-.-.~.-.-.-.-.~.~.-.-.-.-.-.~.-.-.-.-.-. -.-.-.-.-. 

4.1.6 Distribution of accessible forest area bv 
p~an~a~ion poten~!al: 

In 18.95 percent (454.72 km2 ) area there 1s 
scope for af~orestation or augumenting stocking by 
plantations to increase site productivity. 11.67 
percent area(280.06 ~) has been assessed as un­
plantable. Soil conservation measures to conaerJe 
and build up soil may be necessary. 

District-wise distribution of area by plantation 
potential is given in Table No. IV.1.6. 

Table No. IV.1 .. 6 

D1~tribution of accessible ~orest area by ulantation 
P6~en~~al ~~a dls~r~c~3. 

J:"''lan "t a 1: J.cn 
S.Ne. potential Chamoa 

1. Plantable 303.48 
2. Unplantable 213.26 
3. ·Not applicable1082.68 
4. Unrecorded 12 .0 

Total area : 2399.26 kc2 
To~al sample~pnints : 297 
Uni~ : kl:l' 

.ilinnaur Lanaul 
&. Soit1 

49.17 
32.78 

417.95 -
499.90 

102.07 
34.02 
40.82 

17 .91 

Total 
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Ex~lanatorv note: 

Plantation potential was assessed only at 
those sample plots having tree crown oover 
density of less than 30%. Plantable/ Un­
plantable potential was determined by 
giving due consideration to aspect, soil depth, 
drainage, crop in surrounding area and other 
biotic and climatic factors. The maximum 
permissible slope upto which plantation can 
be raised was kept as 400 and minimum soil 
depth 20 cms. Sample plots having crown denSity 
o£ 30~ or more were categorised as not 
applicable since plantation potential of such 
ar~a frQm the point of afforestation is not 
of any significance. 

Distribution of accessible_f~rest area bI 
fIre incidence cIasses 

A very small portion of the area i.e. 41.01 km
2 

forcing 1.71 percent ex~erlenced heavy fires. Similarly 
6.15 percent (147.62 ~) has frequent fires, 35.09 
percent (841.77 Jm2) 1s having accessional i'ires. 
Uncontro11ed fires damage the flora and ~auna. In f'ire 
susceptible area, preventive measures to minimise i'ire 
damages need greater attention. 

District-w1se distribution of' i'orest area 
by £fre incidence classes Is given in Table No.IV.1.7. 

Tab1e No. IV.1.7 

Distribution of accessible f'orest area by 
?ire incidence cIasses and distrIcts 

Total area • • 
2 2399.26 r.JD 

Total sample points: 297 
Unit • k 2 • m 

DIstrIcts 
S.No. Fire incidence Cham'ba Kinnaur Lahaul 

& Spit1 
Tota1 % 

1 • Very heavy 41.01 - 41.01 1.71 
2. Frequent 131.23 16.39 147.62 6.15 

~: Occasiona1 524.94 303.22 13.61 841.77 ,5.09 No fire 844.82 180.29 149.69 1174.48 8.96 
2· Unrecorded 180.42 12. 61 124 .06 8.0~ 

Tota~: 1722.42 499.90 176.21 22~9.26 100.00 
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Distribution of accessible tree forest area 
by tree size classes 

2 Maximum area i.e. 56.62 percent (119S.4'2km ) 
bas big timber ~ollowed by 16.01 percent (338.87km ) 
under mixed size class, 13.36 percent l282.8Z ~) 
under small timber. 9.56 percent ( 202.232~) under 
po~e crop and enly 1.35 percent (28.61 km ) under. 
regeneration crop. District-wise distribution of area 
by size classes is given in Table No. IV.1.8. 

Sl. 
No .. Size class 

Table No. IV.1.8 

forest area 

Total area : 2116.56 km2 

Total samp~e points : 261 

Unit· : km2 

Districts 
Chamba Kinnaur Lahaul Total 

& S'Citi 
~ 

1. Regeneration 8.20 20.41 28.61 1.35 
2. Pole cr9P 147.64 40.98 13.61 202.23 9.56 
3·. Small timber 196.85 65.56 20 .. 41 282 .. 82 13.36 
4 .. · Bf g timber 812.01 352.38 34.02 1198.41 56.62 
5. t11.x.ed size class 270.67 40.98 27.22 338.87 16.0": 

6. • 65.62 Unrecorded - - 65.62 3.10 

Tota~ 1500.99 499.90 115.67 2116.56 100.00 

Exnlanatory note: 
Regeneration: i.e. crop below 10 ems diameter 

predominating. 
Pole crop · · 
Sma~l timber: 

Big timber 

Mixed size 
class 

• • 

· • 

Crop between 10 to ~ess than 
20 ems diameter predominating. 
Crop 20 ems to under 30 ems 
diameter predominating 
Trees with diameter 30 ems and 
over predominating 
Tree crop with no marked domination 
of any size class. 
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Dlst~.i.bllticn accessible tree .forest 
erea by regene~~tion status 

Natural regeneration 1s practically 
abse~t in the area. It 1s completely absent over 
65.58 percent (1388.16 km2) of area. Inadequate 
over 9.30 percent (196.~ km2 ) and adequate on1y 
over 0.39 percent (8.20 km2). Greater attention 
is needed to induce regeneration in such areas. 
Districtwise distribution of accessible tree forest 
by regeneration status is given in Table No.IV.1.9. 

Table No. IV.1.9. 

Distribution of accessible tree forest 
area by regeneration statuB and dIstricts 

Total area : 2116.56 km2 

Total sample points : 261 
Area : km2 

st. Regenera~ion DIstricts 
No. status Chamba klnnaur Laheul Total 

1. Adequate 
2. Inadequate 
3. Absent ( No 
regeneration) 

147.64 
992.46 

8.20 

49.17 
286.83 

& Spit! 

108.87 

8.20 
196.81 

1388.16 

0.39 
9.30 

65.58 

4. Unrecorded 360.89 155.70 6.80 523.39 24.73 
(regeneration 
plot could not be 
laid out because 
o£ dlf'£icult 
terrain 

Total: 1500.99 499.90 115.67 2116.56 100.00 

Explanatory note: 
Adequate regeneration: Means where a or more 
than 8 seedlings (having diameter between 
2 to less than 10 ems at breast height) of 
econo~ically important species were found in 
a regeneration plot o~ 16 sq. metre area. 
Inadeauate regeneration: Means ,,,here less than 
8 See lIngs ( aving dIameter between 2 to 
less than 10 ems at breast height ) of 
economically important speCies were found in 
a regeneration plo~ of' 16 sq. metre area. 
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4.1.10 Distribution of accessible tree forest 
area by -type or injury 'to crop: 

63.39 percent (1341.74 km2 ) of tree £orest 
area is tree from any injury. However, forests on 
16.59 percent (351.18 km2 ) area is Subjected to -
natural injuries and 15.37 percent (325.21 k~) area 
by man made injuries. Injuries to the forest crop 
reduce the value of timber produced, retard its 
growth and at times lead to mortality. These 
injuries also make the forest more susceptible to 
fungal diseases and fire hazards. More attention 
is needed to minimise injuries to forest crop to 
optimise the return from tne area. Districtwise 
distribution of accessible tree forest area by injury 
type is given in Table No. IV.1.10. 

Tab1e No. IV.1.10 

Distribution o£ acceSSible tree forest area 
by type of rnjurv "Co Cr!llL§lnd districts 

Total area: 2116.56 .km
2 

Total sample points : 261 
Unit : km2 

DIstrIcts 
81. Injury Chamba Kinnaur Lahaul Total % 
No. & Spit! 

1 • 

2. 
Natural 
Man made/Un­
natural 

Absent 
Unrecorded 

Total: 

205.05 
237.86 

959.65 
98.43 

139.32 
73.75 

286.83 

6.81 
13.60 

95.26 

-

351.1 a 
325.21 

1341.74 
98.43 

16.59 
15.37 

63.39 
4.65 

1500.99 499.90 115.67 2116.56 100.00 

Explanatory note: 
Injury was judged by occular estimation in 
2 ha. area around the centre of plot provided 
the affected trees formpd at least 10% of 
the crop. 
~atural injury: Means injury by wind/snow or 
flood, climber, lightening. wildlife, borer, 
lea~.defoliator or other pests and fungus attack. 
Manmade/Unnatural iniury:. Means injury by 
girdiing/illIci't fel mg, scarring/fire, lopping. 
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4.1.11 Distribution of accessible tree £orest area 
~y degradatIon status of lorests. 

Heavy and moderate degradation o~ forests 
1s of order of 1.93 percent (41.01 k~) in each o~ the 
above categories. Rest of the area is either mildly 
degraded or not degraded. Production ~rom degraded 
areas is low and at the same time they are susceptible 
to erosion, degrading them further. Such areas need 
greater attention for their rehabilitation. District­
wise distribution of accessible tree ~orest area 
by degradation status of ~orest is given in the 
fallowing Table No.IV.1.11. 

31. 
No. 

1 • 
2. 

3. 

4. 
5. 

Tab1e No. IV.1.11 

Distribution of accessible tree forest area 
by status of degradation o~ fores~ and districts 

Status o~ 
forest Chamba 

Heavily degraded 41.01 
Moderately de-
graded . 

32.81 

Mildly degraded 172.24 

Not degraded 1033.47 
Unrecorded 221.46 

Total 1500.99 

Total area 

Total sample points 

Unit 

: 211h.56 km
2 

2h1 
kn? 

Districts 
Kinnaur Lahaul 

&Spiti 
Total. % 

41.01 1.93 
8.20 41.01 1 .. 93 

49.17 6.80 228 .. 21 10.79 
393.36 108.88 1535.71 72.56 
49.17 270.62 12.79 

499.90 115.67 2116.56 100.00 

EXElanatory note: 

The status of' for,est crop was ,judged by . 
occular estimation depending upon its health/ 
vigour which in turn is influenced by extent 
of biotic adverse factors like grazing, £ire, 
lopping, illicit £ellln~ and other natural 
calamities, pests affecting health/mortality 
in the crop .. 
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Distribution o~ accessible tree forest 
area bv forest tyues: 

Upland hardwood has most extensive 
distribution in th~ survey area covering 25.89 
percent (Sll.8.05 !cn2 ) followed by 16.46 percent 
(348.40 km2 ) under mixed conifers, 11.17 percent 
(236.44 ~) under hardwood mixed wtth conl£ers, 
8.32 percent (176.20 ~) under blue pine, 7.75 
percent (164.01 km2 ) under fir spruce, 6.98 percent 
{147.64 km ) under Chir ~lne, 6.13 ~ercent ( 129.78 km

2
) 

under £ir, 5.75 percent (121.60 km2 ) under deodar 
3.88 pe~cent (82.02 km2) each under spruce and 
~i5ce~laneous forest, 2.25 percent (47.63 km2 ) under 
junipers and 1.55 ·pprcent (32.78 km2) under Chilgoza 
pine. D1strictwise distribution of accessible tree 
forest area by ~orest types is given in Table 
No. IV .1.12. Map based on field inventory showing occura:1C~ 
of various forest tYR2S in the re~1on is giv~~ at Page ~40 
to 1,1:-. Table No. IV.1 .1"2 

Sl. 

Distribution of accessible tree forest area 
bv ~o~~s~ tynes ann ais~ricts: 

Total area : 

Total sample points 

Unit 
Districts 

2116.56 kr} 
261 

? 
km'-

No. Fores-: types Chamoa Kinnaur Lanaul 
&Spiti 

Total 

~.-.~.-.~.~.-.-.~.~.~.-.~.~.~.~.~.-.-.~.-.-.~.-.~.-.~.~.~.~. 

1. Fir 57.41 65.56 6.81 129.78 6.13 
2. Spruce 82.02 82.02 3.88 -;;. Fir Spruce 131 .23 32.78 164.0": 7.7'3 
4. Blue pine 106.63 49.17 20.40 176.20 8.32 

5. Deodar 65.62 49.17 6.81 121.60 5.75 
6. Chir pine 147.64 - 141.64 6.98 
7. Mixed conif'ers 221.46 106.54 20.40 348.40 16.46 
8. Hardwood mixed 196.85 32.78 6.81 236.44 11.17 

with con1.!ers 
9. Upland hardwood 426.51 114.73 6.81 548.05 2.5.39 
10. f-".isc. forest 65.62 16.39 82.01 3.37 
1·1 • Chilgoza 32.78 32.78 1.55 
12. Junipers 47.63 47.63 2.25 

Total: 1500.99 499.90 115.67 2116.56 100.00 
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Ex:olanatorv Note: 

4.1.13 

, 
Species comprising more than 50~ o£ crop 
was recognised as pure forest type of that 
species. Hardwood mixed with conl£ers was 
the type 1n which conifers and broad leaved 
species occur in more or less in same 
proportions. 

Distribution ot accessible tree forest area 
by forest type and canopy dens~ty classez: 

2 17.37 percent (367.57 km ) of accessible 
tree forest area has canopy density greater than-
70 percent. Area under this density class is maximum 
i.e. 11.24 percent in Chamba followed by Kinnaur 
5.81 percent whereas it is negligible 0.32 percent 
in Lahaul & Spit1. Upland hardwQod is the forest 
type occuring most profusely in this density class 
followed by mixed conifers and hardwood with coni~ers. 
55.85 percent (1182.09 km2 ) area has canopy density 
of 30 to 69 perceQt. Chamba district has maximum 2 
area of 861.23 k~ £ollowed2 by Kinnaur with 286.82 km 
and Lahaul & Spit! 68.02 km. Upland hardwood is 
the mejor species in Chambe in this class of density 
class followed by mixed coni~ers and fir-spruce, while 
in Chamba mixed conifers is the major forest type 2 
~ollowed by upland hardwood. 17.37 percent (367.57 km~) 
has density above 70 percent, 55.85 percent (1182.09 k~) 
has denSity between 30 percent to 69 percent. The 
remaining 26.07 percent (551.88 km2) has denSity 
between 5 percent to 29 percent. Low density forests 
are 62.48 percent of the total forests area in Lahaul 
& Splt1 district, 18.03 percent of the total fnrest 
area of Kinnaur and 26.33 percent of total forest 
area in Chamba. Forest type wise, spruce has maximum 
over all density of 61 percent, followed by fir 
with 57 percent and deodar 55 percent. Among conifers 
Blue pine has over all densitv of 37 percent and 
Junipers 22 percent. 

Distribution of accessible tree forest 
area by forest type, canopy density and districts is 
given in Table No. rV.1.13. The table shows that 
the over all de~slty is 48% for the entire area • 
Forest type wise, spruce, ~ir and their mixture 
have an over all denSity varyin~ from 54 to 61 perce~t 
followed by deodar, mixed conifers, upland hardwood 
and Chilgoza pine. Chir ,nd Juniper mostly occur in 
open patches. The overall density shows that e.t 
least 50~ of the erea needs improvement in stocking. 
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4.2 Stand and stock tables: 

Distribution of vo~ume per hectare 
(stock tao1e) and stems per hectare (stand tables) by 
species and diameter c1asses in accessible tree forest 
area of the region are given forest typewise from 
Table No. IV.2.1 to IV.2.48. In these tables species 
constituting less than 1 percent of total volume have 
been clubbed together as rest of the species. These 
and other tables are giver.. at th'e end o:f this Chapter. 
Gist of these tables 1s given below: 

~.-.-.~.-.~.-.-.-.-.-.-.-.-.-.~.-.-.-.-.~.-.-.-.-.-~-.-.-.-.-.-

Sl. Total area Volume/he. St ems/ha. 
No. Forest type km2 m3 
-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.~.-.~.~.-.-.-

1. Fir 129.78 536.588 256.211 
2. Spruce 82.02 336.509 181 .250 

3. F1r/spru-ce 164.01 337.894 219.053 
4. Blue pine 176.20 200.305 99.223 
5, Deodar 121.60 338.700 213.211 

6 .. Chir pine 147.64 88.881 229.998 
7. f>l.::..xed coni! ers 348.(::) 299.7l5 237.432 

8. HardWQod u;,i>:.ed. 236.44 235.149 285.7'\8 
\'::' th coni! ers 

9. Upland hardwoods 548.05 136.808 314.811 

10. r·~isc. forests 82.01 17.122 94.416 
11 • Chilgoza 32.78 234.915 127.500 

12. Junipers 47.63 11.326 48.330 
~.-.~.-.~.~.~.~.-.-.-.-.-.~.-.-.-.-.-.-.-.-.-.~.-.~.-.-.-.-.-.-. 

4.2.1 

Among the verious parameters o~ crQ~. that 
can be &Treasured with :fair accuracy, bc.f'.al area (calculabl~ 
from diBruete~ ~t bren£t height overbark) 1s the only 
parameter varying least in co~paris1cn to othe~s such 
uS number of stems. vcluI4e per hectare, with cb?nge in 
age/Site qualities. Attempt has been made here tc 
analyse the stocking in c~r~ent survey,area wi~h stock 
figures in yield table of a species most predominant in 
the type. YielQ tables though are applicable to fully 
stocked regular fcr't?~t5 (norlIlG.l) \'lhere v<.~rious age 
grad~tions are situated on separate areas, nevertheless 
data in them when co~pared with that of irregu2ar forests 
prevailing in currer-t survey area where all age gradations 
are interminbled over entire area, Can give some 
indicetions about the status of stocking position in them. 



(1) 

~b1s type covers over 12978 hectare 
area forming 6.11 percent ot access1b~e tree 
forest area with overall canopy cover of 57 percent 
(table No. IV.1.13).· Per hectare volume as . 
given in table No. IV.2.1.1 in the3type Is 536.588 m3 
of which 85.77 percent {460.210 m per hectare 
13 Abies pindrow, 4.32 percent (2~.192~3) is Pleea 
smlth1ana. 4.90 percent (25.757 cJ)1sQ.semecarp1fo~ia 
and 3.55 percent ( 19.059 m3) is Pinus exce1s3. 
Rest of the species.~ucb as Quercus dilatata. 
Cedrus deodars, Map~es. and other associates 
form only 1.56 percent ( 8.370 m3) each comprising 
1eSB than one percent. Per hectare stems 1n the 
~e are 256.211 out of which 70.52 percent 
(180.6g1 stems) are of Abies p1ndrow, 8.26 percent 
(21.157 stems) of Quercus semecarp1fo11a. 4.25 
percent (10.896 stems) of P1cea smithlana. 
3.78 percent (9.676 stems) of Pinus exce1S8 and 
13.19 percent (33.791 stems of rest of the species. 
Total basal area per bectara is 485915 m2. The 
average ~rop d1aceter cocpu~ed ~rom this basal 
area and to f;al nllIlber ci s"':erlS in this forent 
type 1s 49 C::n3. The overall canopy of 57 percent 
1Dd1catea that the crop 13 understocked by 
43 percent. The diameter distribution of the 
volume in this type 1s given in table No. IV.2.1.:4 
As per this table, the volume for diameter 

2~!g8g~3/~:~~O;:°6Z~93~:37~e~~: ~~r3~~.367 m3/ha. 
The r3t10 works eut to be 1:2.84:16.27 which 
L~dicate very high pro~ort1on ot overmature 
volume and de~1cit younger age classes. 

(11) S~ruce For3st Typ@ 

This type occurs over 8202 hec~ar~ o~ 
area forCing 3.9 percent of survey area. The 
overall canopy density is 61 percent (Tab~e IV.1.1~'. 
Per hectare vo~umo as given Ln table No.IV.2.1.5 
1n the type31s 336.509m3 of which 90.99 percen~ 

~
306.181 3m ) 1s P1cea sm1th1ana, 4.19 percent 
14.102 ~) is Cedrus deodara and 3.19 percent 
12.762 m ) 1s Abies pindrow. Rest of3 the species 

form 1.03 percent with volume 3.464 m per hectare. 
Per hectare stems in the t~e are 181.25 Of which 
84.14 percent (152.50 stems) are of P1cea smitb1ana. 
6.21 percent (11.25 stems) are of Cadrus deodara. 
1.38 percent (2.50 st~ms) are o~ .~1es p1ndrow 



~ 3S •. 

and 4.14 percent (7.50 stems) are of P1cus exce~sa. 
Rest of the species form on~y 4.13 percent (7.50 
stems) table IV.2,,1.7 Total ba£e~ area per 
hectare 1n the type is 260702 m2 • The average 
crop diameter comp~ted from this basal area and 
to-tal number of stems is 42.79 ems. The overa~~ 
density of 61 percent is comparatively high as 
compared to the rest of the forest types occuring 
in the s~vey area. However. it also indicates 
understocking by 39 percent. The volume per 
hectare of young'3middle a~~d and mature3crop works 
out to be 13.37 m • eZ.11 ~Jand 210.71 m. The 
propo1"'~l-on vorl:.s out to b~ 1:5.14:15.76. This 
indicat~s lew proportion of yom.g age c~asses 
and hie:.!.er proportion of' overmature crop. 

(111) Fir-Spruce Forest Type 

This type occupies an area of 16401 
hectares which £orms 7.73 percent of accessible 
tree forest area (Table IV.1.12) with overall 
canopy density ot 54 percent (Table IV.1.13).3 
Per hectare volume in this type is 337.895 m of 
which 49.11 percent (165.937 m3 ) is Abies p1ndrow. 
38.63 percent (130.5303m3) is Picea smithiana. 
4.61 percent (15.577 m ) is Pinus excelsa, 2.37 
percent (8.000 m3) is7 Quercus semecarpi~o11a and 
1.49 percent (5.050 m~) is Quercus dilatata. 
Rest of3the species form 3.79 percent with volume 
12.801Cl, per hectare Table IV.2.1.9. Per hectare 
stems in the type are 219.053 of which 45.93 percent 

i
100.618 stems) are o~ Abies pindrow. 25.87 percent 
56.676 stems) o~ Pices smithiana, 4.21 percent 
9.220 stems~ o~ Pinus excelsa. 2.99 percent 
6.545 stems of Quercus dllatata, 2.32 percent· 
5.090 stems of Quercus semecarpifolia. 0.68 

percent (1.499 stems) o~ Cedrus deodara and 17.99 
percent (39.403 stems) are of other species 
commonly associated with this forest2t}~e. Total 
basal area per hectare is 25.7955 m £rom which 
average crop diameter deduced comes to be 39 cms. 
It 1s presumed that £1r/spruce forests of survey 
area belong to average quality-II. The overa~l 
density o£ 54 percent indicates the understacking 
of the area by 46 percent. The volume of younger 
IIliddle,and mature trees works30ut to be 36.46 m:3/ha. 
51.99c Ih~ctare and 249.443 m /hectare. The 
proportion of volume of these diameter classes 
works out to be 1:1.43:6.84. This indicates the 
lower proportion of middle aged crop. 



(iv) B~ue Pl~e Forest Type 

This type o£ forest covers an area Of 
17620 bectares which 1s 37 percent ef ~~e ~ccesslble 
tree fores1; area. The overall canopy density 1's 
37 percent (Table No. iV.1.13)~ Per hectare volume 
in the type31s 200.305 m3 of which 96.34 percent 
(192.979 m) is Pinus excelsa, PiQaa 3Pithiana ADd 
Cedrus deodara have on~Y31.05 percent (2.103m3) 
and 1.83 percent(3.666 m ) • Rest of3the species 
have o~¥ 0.78 percentage with 1.557m per na. 
volume. Per hectare stems are 99.223 out of which 
94.15 percent (93.418 stems) 1s Pinus excelsa, 
1.52 percent (1.512 stems) cf Picea smith1ana and 
4.33 per-cent (4.293 stems) are other associated 
spec tes. Basal area/hectare is 171675 cm2 and 
average crop dIameter as deduced therefrom 1s 
46.9 cms based upon 99.223 stems. Q.ua~it'Y of crop 
in survey area 15 presumed to be medium (II quality). 
This type oi kal1 with full density should have 3 
376.00 stems/ha. for 46.92cms d.b.h. and 815.08 m 
volume per ha. and 63.9am basal area2per hectare 
as against 99.22 stems per ha. 17.18m per ha. as 
basal. area and 200.365 m.3 per ha. as volume. 'this 
compar1s1on shows that the ~orests under this type 
are under stocked by about 75~ compared to the 
normal stocking. Froport1on o~ young, middle and 
ol.d volume (corresponding to diameter classes 
10 to 30 ems, 30 to 50 ems, and 50 cms and above) 
is 4.9~, 29.61% and 66.40%. The proportion 
works ou~ to be 1:5.9:19.9. This indicates the 
extremely low percentage of lower age groups in 
already poorly stocked forest. 

( v) Deodar Type Forests 

This type occurs over an area of 12160 
hectares with 5.73 percent of accessible tree forest 
area. This type 1s found in all the districts 
under survey. The overall. canopy density 1s 
55 percent with max~ area under 30% to 69% 
(Table No. IV.1.13). Per hectare volume in the 
type is 338.700 m3 of which Cedrus~deodara 
constitute 83.27 peroent3 (282.047mr). Pinus excelsa 
11.66 percent (39.493 m). Picea smithlana 1.28 
percent (4.335 m >. end Quercus incana1.08 percent 
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(3.647 m') • other associated species have 1.53 
percent proportion w1tb 5.190 m3/ba. volume. 
Per hectare stems are 213 o~ which 71.25 percent 
are of Cedrus deodars, 13.60 percent are o~ 
Pinus excelsa, 2.88 percent of Abies ~1ndrow. 
5.22 percent are of Pinus gerardlana ( only 
in Ktnnaur district) and 1.01 percent of Quercus 
ineana Other associated species are 6.04 percent 
ony. Tbe type bas 27.8371 m2 basal area per 
hectare from whicb deduced average crop diameter 
comes to 40.77 ems basing on 213.211 stems per 
hectare. Deodar forests of survey area are 
presumed to belong to medium quality (II). Hence 
eomparision of stocking has been made with 
normal forest of II quality deodar. This type 
of forest with average diameter of 40.77 e~s 
should have 557 stems per hectare'372.72 m 
per hectare basal area and 645.92m per ha 2 
volume as against 213,stems per ha, 27.84 m per ha. 
basal area and 338 m /ha. volume respectively. 
Thus the forests are understocked by about 60 
percent when compared to normal forest. Overen 
canopy density of 55 percent as occularly assessed 
during inventory indicates understocking of 
about 45 percent. In normal distribution proportion 
of young, middle and old volume is (0_1,315 against 
which eXisting proportion 18 1 :2.7-:7.4 
(corresponding to diameter class 10 to 30 ems, 
30 to 50 cms and 50 ems and above). 46.66 percent 
crop is overmature (over 60 ems DBH). Thougb 
the proportion deviates from normality but it 
is more towards it as compared to other !orest 
types which ~dicates that the management of 
Deodar forests 1s superior to other conifers as 
far as diameter distribution is concerned. 
Understocking however is there which requires 
attention. 

(vi) Chlr pine Forest Type 

o This type 1s found only in Chamba district 
in the survey area. It occupies 14764 hectares 
which is 6.95 percent of the accessible tree forest 
area of all the districts covered by this report. 
The overall canopy density is 35% with maximum 
area under 5% to 29%. Accordingly the3volume 
per hectare is also as low as 88.881 m /ha o~ 
which 99.64 percent (88.564 c 3/ha.) is Pinus roXburgh11. 
Other associates are only 0.3~ (0.317 m3/ha. ). 
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Easal area of the crop is 6.9819 a 2/ha. ~rom 
which deduced average crop diameter eo~es to 19.6 ems 
based upon 229.998 stems/ha. Ch1r ~orest oi 
survey area are presumed to belong to average 
quality (IInd). This type o:f Chir having average 
crop diameter of 19.6 ems has 710 stems. 155 m3 
volu:lle and 21 .553 m3 as basal area per hectari! 
as per yle1d table against which survey area 
with the above mentioned average crop diameter 2 
of 19. (> ems has 230 stems 88.88 m" volume and 6.98:11 
basal area per hectare. Above comparision indicates 
tbat the rorest are under stocked by about 65~. 
Proportion of volume in young. middle and old 
classes (corresponding to diameter classes 10 to 
30 ems, 30-50 ems and above 50 ems is 1;2.2:1.4 
respectively as against 1:3:5 in a nor381 forest. 
Thus the ~orest are abnor~al both in stocking as 
well as ~ volume/stem distribution. This aspect. 
needs attention. 

(vii) Mixed Conifers forest Typ, 

This type is distributed in al~ the 
three districts and covers 34840 hectares which 
is 16 41 percent o! the acce551b~e tree forest 
area (~able 4.1.12). The overal1 canopy density 
is 50% with maximum area falling in 30% to 69~ 
ot canopy c1a~s. Per hectare volume in the type 
13 299.715 m~of which 37.47 percent (112.3493 D3) 
is o~ Pinus o:oe144. 33.34 percent (99.945 3m ) 1s 
ot Picea smlthiana, 13.85 percent (41.511 m ) o£ 
Cedrus deodara, 10.51 percent (31 496 m3) of Abies 
pindrow and 1.07 percent (1.196 ~) by other asso~1ate~ 
of the type. Basal area per hectare is 26.2923 m 
from which average crcp diameter has been worked 
out to be 37.5 ems. based upon 237.432 stems 
per hectare in the type. Since none of the single 
species constitute more· than 50 percent of volume 
or stems. comparision of stocking with yield 
table figures of anyone species is not possib1e. 
However, with overall canopy density of 50 percent 
to the type assessed durtng inventory indicates . 
that forests are understocked by about 50 percent. 
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(viii) Hard'iOQ9 mixed lI·!th Conifers Forer-t Type 

This type 1s present mainly in Chamba 
district with small proportion in K1nnaur and 
Lahaul Spit1, covering an area of 23644 hectares 
which is 11.14 percent of the accesslb~e tree 
forest area. Xbe overall canopy density 1s 
43 percent with maY.lmum area under 3~ to 59~ 3 
of canopy class. Per hectare volume 1s 2~~.7bS Q 
of which 33.33 percent (78.574 ~) 15 Que~cuc 
semecarpifol1a, 21.72 percent (51.2053m3), is 
Abies plndrow, 12.17 percent (28.697m ) 1s Pinus 
excelsa and 8.13 percent (19.176 ~) is Flees 
s~ithianQ. Other3assoclated species form 24.65 
perc~nt (58.095 m). Basal area for2thls type o~ 
the forest works out to be 23.5190 m per hectare 
corresponding to the crop diameter of 32.00 ems 
for 286 stems per hectare. 73 percent of stems 
and 15 percent of the volume 1s below 30 cms DBH. 
The overall canopy cover or 43 percent indicates 
the understockLng of the crop by 57 percent as 
against fully stocked forests. 

(ix) Upland hardt'0pd Forest Type 

This type 1s mainly present in Chacba 
and Kinnaur districts while in Lahaul & Spiti 
district it is fOWld only in limited area. This 
type covers an area of 54805 hectare which is 
50.32 percent of the accessible tree forest3area. 
Per ne-ctare vohJIDe in the type 1s 136.812 m of 
which 50.28 percent (68.798 .,) 1s of Quercus 
semecarplfo~ia, 10.68 percent (14.605 m3) Is 
Quercus incana, 5.44 percent (7.3923m3) is Quercus 
dilatata and 3.06 percent (4.18Q m) 1s Abies 
pindrcw. O~ber associated species form 30.56 
percent with 41.84 m3 volume. Basal area per hectare 
of crop is 17.5103 m2 which 1s equivalent to 26.6 ems 
of average crop diameter for 315 stems in the type. 
There are num~er of species mixed witb no one 
IOr.mtng more than 25% in number o! stems or vo~ume. 
82 percent of the number of stems 35% of the volume 
is below 30 ems DBH. Overall canopy cover of 48 
percent assessed durtng the inventory points to 
~he under stocking of crop by about 50 percent. 
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(x) MiscellaneQUs Forest Typ~ 

This type 1 s present in Chamba and 
KLnnaur districts where it covers 8201 hectares 
which is 3.86 percent of tbe access~ble tree . 
forest area. Per bectare volume of this type 
is only 17.122 m3 of which 22. '3 percent 

~ 3.857m5) Is Quercus 1ncana and 18;91 percent 
3.238m ) Is Pinus roxburghil and 58.56 percent 
10.021 m3 ) are other species associated with the 2 

forest type. The basal area o~ the crop is 2.7492 m 
per hectare which correspond to average crop 
dlameter of 19 ems for 96 stems. 93 percent o~ 
stems and 65 percent of vo~ume is of D.B.H. classe3 
below 30 ems. The overall canopy cover of 27 perc~nt 
indicates the understock~g upto 73 percent. 

(xi) Chl1goza FQfest Typ§ 

This type 1s not being managed under 
any sl~viculture system. Chilgoza trees are Dl3inly 
used for seed collection by the local people. 
Its seeds have high commercial va~ue as a dry 
fruit. Chilgoza ~orests occur over an area o£ 
3278 hectares Ln K~ur district only and forms 
1.54% of accesaib1e tree £orest area. The data 
is based only on limited sample plots. As such 
the vo1~e per hectare or distribution of tbe 
species and the d1ameter classes as shown in table 
No.rV.2 1.Lt1are only indicative. Out o~ 127 stems 
per btictare Cedrus deodara has 11.3)percent,(15 stems/ha. 
Chllgozapine 86.6 percent {110 stems per hectare) 
and rest of the species only 1.6 percent (2 ~tems 
per hectare). The crop has 65 percent stems and 
5 percent volume below 30 ems DBH. Tbe overall 
canopy cover of 42 percent indicates the under-
stock~g of 58 percent. Ch1lgoza forests having 
nigh commercla1 value require s~ecial attention 
for their proper management and extension of area 
by plantation. 
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(xii) Junipers Forest Type 

This type occurs over 4763 hectares 
area and the crop bas overal~ canopy cover of 
22 percent. As the data is based on ~1mlted 
number of samp~e plots, the diameter distribution 
given in Table No.IV.2.1.45 is only indicative. 
As per results. tbis type ~as 48 stems par bs. out o~ 
which 69 percent (33 stems per hectare) are in 
10 to 20 cms DeR class. ,per hectare volume of 
Junipers 1s only 11.326m. Since no yield tab~es 
are available for this species. comparison of 
stocking or diameter distribution 1s not possib1e. 
However~.overall canopy density of 22 percent 
in the type occularly assessed durtng inventory 
indicates that forests are under stocked by 
about 18 percent. 

4.2.2 Analvsis of growing stock 1n districts 

Distribution of volume Der hectare and 
stems per hectare by species and diameter classes 
in accessihle tree forest area 1s given in Table 
No.IV.2.2.1 t:) TI42.2.6 Overall vol.ume in the 
districts 1s given be1ow~ 

District No. of 
sample 
plats 

Kinnaur 61 
Labaul. Spl tl 18 
Chamba 183 

Area (ha) 

49990 
11567 

150099 

Vol.. 
m3/ha 

279 
73 

228 

stems/he 

271 
66 

237 

From the above it 1s observed that volume 
per hectare varies £rom 73 per bectare in Lahau1& 
Spit1 to 279 m 3 in Kinnaur district. Number of' 
stems varies from 66 per hectare in Lahaul &. Spi ti. 
distriet to 271 in Klnnaur district. The entire 
accessible tree forest area has total growing stock 
of 48606585 m3and 49644887 number o~3stems. When 
worked per hectare it comes to 230 m of volume and 
235 stems. Their distribution by speCies and dlamete~ 
are given in Table No. IV.2.2.7 to IV.2.2.10 
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The standa=d ~r~or percer.t of volume per hectare in 
various district~ and the ove~ all standard error 
is given as under:-

-.~.-.-.-.-.~.-.-.~.-.-.-.-.-.-.~.-.-.-.-.-.-.-.-.-.-. -. 
District Total 

Vol. 3 
(aCOrn ) 

. 
Standard 
error 
percent 

Plots 

-.-.~.-.~.-.-.-.~.~.~.~.-.-.-.-.~.~.-.-.-.-.-.-.~.-.-.-. 

Chatrba 

Kinnaur 

Lahaul & Spiti 

Tot031 

34154.6 

13929.·' 

936.2 

49020.2 

.--

11".11 18:3 
~ 

19.36 

44.2~ 17 -
g 26! 

Thus the overall stancard error percent is 9.50 
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4.4 Household £uel·consumntion in the Su~ey area. 

Information on the quantity and pattern of 
tuel consumption in rural households o~ the Survey 
area was also collected While dOing the main forest 
inventory works. This information was collected by 
direct inquiry method from £our representative house­
holds of each village nsar to camping placQs~ The 
i~formation so collected was compiled and is given 
in Tabl~ No. IV.4.1. Consumption pattern as far 85 
extent of fuelwood removed from forest is concerned 
may vary depending upon distence of village from the 
nearest £orest. Tbe information gives indication 
about the rural £uelwood consumption in the vicinity 
of forests. 

From the table, it is seen that on the 
average, per capita per year fuelwood/agricultural 
~~ste consumption i~ ~260 kgs. of which 961 ke~. 
comes :from trees, 28~ :·;gs. £rom brushwo'od and -10 k~s. 
from agricultural w2S~eS. Survey further revealed 
that, o£ the 961 kgs. comin£ ~rom trees, 89% comes 
from Government £orests and 11% from private lands. 
Energy requirementsof rural population are met 
entirely from fuelwood!agricultural waste. Kerosene 
oil, the only commercial fuel consumed is utilised 
£or lighting purposes. 
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Appendix - I 

area 'innaur o:f H.P. 

Sl.Na. lviap sheet IoJo. Year of Survey Year of 

-- publication 
1 • 43 P/13 1962-63 1975 
2. 43 P/14 1962-63 1973 
3. 43 p/15 1956-57 1976 
4. 52 C/4 1963 1955 
5. 52 CIS 1963 1965 
6. 52 C/11 1962-63 1965 
7. 52 C/12 1963 1968 
8. 52 C/15 1963 1966 
9. 52 C/16 1962-63 1965 
10. 52 D/1 1962-63 1964 
11 • 52 n/2 1962-63 1964 
12. 52 D/3 ~963-64 1964 
13. 52 0/4 1962-63 N.Ao For map 2t 51. 

No.13 is TrClC-
ing copy frn m 
HP ForeDt Deptt. 

14. 52 D/5 1968 1969 
15. 52 0/6 1968 1969 
16. 52 0/7 1964-65 & 1968 1969 
17. 52 0/8 1962-63 1969 
18. 52 0/9 1968 1969 
19. 52 D/10 1968 1969 
20. 52 D/11 1968 1969 
21 • 52 D/12 1964-65 &: 1968 1969 
22. 52 D/13 1963 1966 
23. 52 D/14 1963 1975 
24. 52 D/15 1963 1964 
25. 52 D/16 1964-55 & 1968 1969 
26. 52 H/1 1963 1975 
27. 52 H/2 1953 1976 
28. 52 H/3 1963 1976 
29. 52 H/5 1953 1976 
30. 52 H/6 1963 1976 
31 • 52 H/7 1963 1975 
32. 52 H/8 1963 1975 



- 107 -

51. No. Map sheet No. Y('ar of Survey Year of 
Eublication 

33. 52 H/9 1963 1976 
34. 52 H/10 N.A. N.A. 
35. 52 H/11 1962-63 1976 
36. 52 H/12 N.A. N.A. 
37. 52 H/13 1963 1965 
38. 52 H/14 N.A. N.A .. 
39. 52 H 115 1962-63 1976 
40. 52 H/16 N.A. N.A. 
41. 52 L/2 N.A. N.h. 
42. 52 L/3 1962-63 1975 
43. 52 L/4 1962-63 1975 
44. 52 L/6 N.A. N./" .. 
45. 52 L/7 N.A. N.A. 
46. 52 L/8 1962-63 1976 
47. 52 L/11 N.A. N.A. 
48. 52 L/12 N.A. N.A. 
49. 53 E/13 1962 1966 
50. 53 E/14 1962 1966 
51. 53 E/15 1962 1966 
52. 53 1/1 N.A. N.A. 
53 53 1/2 N.A. N.A. 
54 53 1/3 1975 1978 
55. 53 1/5 1962-63 1977 
56. 53 1/6 1975 1978 
57. 53 1/7 1962-63 1976 
58. 53 lIs N.A. N.A. 
59. 53 1/9 N.A. N • A. 
60. 53 1/10 N.A. N.A. 
61. 53 1/11 N .. A. N .11. 

62. 53 1/12 1962-63 1966 
63. 53 1/13 N.A. N.t.. 
64. 53 1/14 N.A. I N.A. 
65. 53 1/15 N.A. N.A. 
66. 53 1/16 N.h. N.A. 
67. 53 1"1/4 1963 1968 

CompilHd from various sou rc,)s. 



Append Ix - 1 ± 
LOCATION OF CmTRE OF SAMPLE PLOTS VI SITED FOR 

FOREST INVENTORY _--,._ ... 
District , Chamba 
~P Sheet Cov~rage: 4, P/1j,14.15 

52 C/4,8,.12.16 
52 D/1,2.,,4,5,6,7,8,9,10,11,12,13, 

14,15,16 

Longitude E Forest Land Forest No. of Vo~. (m3) 
Latitude N Dlvl- use type trees ~ 
o~ Plot Centre slon Code* Code* enume- sample 

._ Code* rated plot o~ 
in 0.1 ha. 
s.amp1e 
plot o:t 

".1 he. 

f.) .. og ., ..., ~ 

" :;1 ~ 
~ ~ ~ 

~~-- .. ~---------------------------------------1 

75 56 
,2 45 

59 E 
52 N 

75 00 ,2 46 
29 E 
40 N 

75 ,2 
75 
32 
75 
32 
15 
32 
75 ,2 
75 
32 

75 
32 
75 
32 
75 
·32 

75 
:)2 

15 
32 
15 
32 

52 09 E 
49 01 N 

54 
49 

56 
49 

~t 
51 
51 

39 E 
09 N 

36 E 
32 N 
57 E 
32 N 
21 E 
02 N 

51 11 E 
51 30 N 

54 25 B 
52 21 N 

56 07 E 
51 10 N 
56 21 E 
56 23 N 
57 
50 

47 E 
03 N 

49 52 E 
54 45 N 

51 19 E 
53 54 N 

2 ,. 4 5 
,Map sheet No, 43 P/13 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

02 

01 

0.2 

02 

02 

02 

02 

02 

02 
. 

03 

06 

07 

09 

04 

07 

09 

07 

01 

01 

09 

024 

000 

041 

000 

000 

002 

017 

029 

037 

059 

030 

6 

11.759 

0.0 

14.102 

0.0 

0.0 

0.196 

11.135 

18.005 

18.604 

20.549 

41.588 

*Codes are exp~3ined at ~he end o~ the app~ndix. 



- 109 -

-.-.~.-.- .-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.~.-
1 2 3 4 5 G 

-.-.~.~.-.-.-.-.-.~.-.~.~.~.-.-.-.~.-.-.-.-.-.-.-.-.-.-.-.-.-.-~-

75 51 09 E 
32 53 37 N 
75 54 25 E 
32 54 02 N 
75 53 01 E 
32 53 30 N 

75 
32 

53 59 E 
30 16 N 

75 
32 

75 
32 

75 
32 

57 
31 

57 
32 

57 
34 

75 58 
32 88 

75 58 
32 38 

75 54 
32 42 

75 55 
32 41 

75 56 
32 40 

21 E 
54 N 
16 E 
33 N 
56 E 
19 N 

40 E 
35 N 
59 E 
53 N 
44 E 
23 N 

55 E 
51 N 
35 E 
39 N 

75 50 11 E 
32 24 38 N 

75 55 02 E 
32 26 19 N 
75 57 26 E 
32 26 21 N 

75 58 54 E 
32 25 01 N 

75 54 36 E 
32 28 58 N 

75 52 47 E 
32 28 26 N 

75 57 11 E 
32 28 55 N 

75 55 19 E 
32 28 26 N 

75 59 13 E 
32 28 53 N 

7"-' JB 1 '1 E 
32 ;?(3 29 N 

03 02 

03 02 09 026 30.578 

03 02 

Map Sheet No. 43 P/14 
04 02 20 007 00.881 

04 02 06 060 11.603 

04 01 09 047 11.289 

04 03 06 

04 02 09 031 3.003 

04 02 09 

04 02 09 

04 02 09 030 4.347 

04 13 

Map Sheet No. 43 P/1.5 
04 03 20 

04 13 

04 03 20 

04 07 06 

04 02 06 013 14.269 

04 ~ 02 20 

04 02 06 015 12 .. 967 

04 15 

04 10 

04 Db 6.2U6 



• l!.O -
II ..... - ...... - • ,_ • - .. - II - ... ~ ... ~ .... 41! - ....... t - _ ..... ,. - .. - " - .. - .. - • - • - • -- • -. - It -'II' - ')II - .. - • - .. -

'1 2. -' if • 5 A 
'!I- ........ 1[-~ .. --- .. -. - .. """".- • .-..- .. - ..................... ~ ..... ~.,.,.,.iII-.-)l- .......... .,. .. ...M ...... ...,.-~ ........... - ... -.-

76 '19 
33 01 

76 25 
33 01 

,76 26 
33 01 

76 21 
33 03 

27 e 
49 N 

35 £: 
13 N 

57 E 
15 N 

55 E 
24 N 

76 23 16 E 
33 03 44 N 
76 24 04 E 
33 03 41 N 
76 19 27 E 
33 06 38 N 

76 21 49 E 
33 07 10 N 

76 29 39 E 
33 05 10 N 

76 20 54 E 
33 08 29 N 

76 28 04 E 
33 07 54 N 

76 36 51 E 
33 01 02 N 

76 39 OS It 
33 04 57 N 

76 01 54 E 
32 45 41 N 

76 46 37 E 
32 45 42 N 
76 07 32 E 
32 46 08 N 
76 11 51 E 
32 00 29 N 

76 01 05 E 
32 49 22 N 
76 01 27 E 
32 48 19 N 

76 03 27 E 
32 48 29 N 
76 06 50 E 
32 48 55 N 

76 05 39 E 
32 48 43 N 
76 12 28 E 
-r") 47 30 N 

!!:!P.~.Sh~~LN 0 ~ __ ~2 ...£L8 
17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

11 

03 

02 

17 

02 

02 

02 

04 

04 

02 

17 11 

05 

04 

07 

07 

-
-
-

04 

MaE Sheet No. 52 Ct12 
17 02 04 

17 03 

~Sheet NO~E 0/1 
O} 01 09 

0.3 02 -
03 02 09 

03 09 

03 02 03 

03 02 09 

03 02 05 

03 02 04 

03 02 03 

03 02 03 

011 26.596 

024- 24.222 

-
- -

- -
004 12.066 

- -
-
- -

075 

- -
- -

-

034 

010 40.470 

036 

012 26.601 



- 111 -

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

1 234 5 6 
-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-~-.-

76 14 58 E 
32 04 10 N, 

76 02 57 E 
32 52 07 N 

76 07 29 E 
32 51 50 N 
76 07 44 E 
32 51 35 N 
76 11 25 E 
32 52 28 N 

76 14 28 E 
32 51 50 N 
76 03 21 E 
32 52. 57 H 
76 04 16 E 
32 54 30 N 
76 06 24 E 
32 53 46 N 
76 06 07 E 
32 53 ~3 N 
76 08 03 E 
32 54 59 N 

76 11 35 E' 
32 52 42 N 
76 14 04 E 
32 52 b8_~ 

76 06 35 E 
32 55 31 N 
76 08 47 E 
32 51 28 N 

76 10 45 E 
32 55 17 N 
76 11 46 E 
32 57 19 N 
76 07 24 E 
32 58 28 N 

76 07 59 E 
32 58 31 N 

76 09 26 E 
32 59 06 N 
76 12 09 E 
32 59 13 N 
76 10 30 E 
32 58 30 N 
76 12 30 E 
32 57 _ 43 N 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

02 

02 

10 

02 

03 

02 

02 

02 

02 

02 

02 

02 

02 

02 

02 

02. 

03 

02 

02 

02 

02 

08 

09 

08 

09 

09 

-
09 

08 

07 

07 

09 

01 

09 

-

08 

09 

09 

003 

029 

140 

048 

005 

-
034 

007 

024 

021 

021 

-

004 

-
-

2.056 

33.270 

32.677 

28.100 

-
-

15.312 

36.316 

72.905 

3.327 

-

2.253 

-
-



- 1 J 2 -._.-.,.. ..... -..,- .. .- ...... -.-... --;- .. -.-~._ ...... ,. .... ~ '.,- . ........ - ...... -.-.-_-.-,. .... -."'" 
1 2 :3 4 5 6 ....... ... . ... -~ ~ ..... - ...... _ .... " .... A",._ •• "" - - -. 

~~ Su~~t No! 2~ Di2 

76 00 59 E 04 02 02 024- 44.376 
32 30 23 N 

76 01 30 E 04 02 01 021 22.311 
32 32 07N 
76 02 57 E 04 02 02 -,2 31 13 N 
76 05 25 E 04 13 - -32 ;\2 20 N 

76 08 45 E OI-t 12 
32 30 15 N 

76 11 38 B 03 03 09 006 1.351 
32 ,0 40 N 

76 12 57 E 
32 32 02 N 

03 02 08 016 39.580 

76 00 '6 E 04 02 02 020 18.738 
32 32 43 N 

76 02 34 E 04 12 - -32 ,4 29 N 

76 12 03 E 03 01 09 065 23.927 
32 "* 29 N 

76 10 31 B 03 02 02 012 ,0.056 
32 33 03 N 

76 14 15 E 03 01 09 - 0.000 '2 33 58 N 

76 02 14 E C4 01 06 013 ,.247 
32 35 34 N 
76 12 08 E 
32 35 "17 N 

03 03 20 011 2.1;'1 

76 l' ".'-2 E 32 36 44 N 
03 10 - -

76 03 25 E 0, 02 06 006 4.991 
32 38 41 N 

76 11 32 E 03 02 09 002 0.910 
32 39 25 N 
76 13 25 E 03 01 08 - -32 ,38. 15 N 

76 oz.. 52 E 03 "13 
32 40 54 N 
76 12 31 E 0, 01 06 063 13.406 
32 41 53 N 
76 08 16 E 03 03 09 
32 41 31 N 

76 10 59 E 03 11 
32 41 05 N 

76 12 '9 B 03 11 
32 40 11 N 
76 14 52 E 03 02 08 008 21.115 
32 42 23 N 
76 11 28 E 03 03 03 005 7.7?'?.. 
32 41 34 N 



... 113 -

-. - .. - • -. - • -. -- I .... -. ~ .. - • -. - • -. ~ ........ -. -. - • - _ .... - ....... -- • ~ • II .. , -. ~ ..... -

1 2 3 4 5 6 ........ -. - .. - ..... -........ -. -. -.,... -...... ~ -, -..... -. -. --.~. -. -_ -. - ...... , -. 
76 06 15 E 03 03 06 
32 43 53 N 

76 06 15 E 0,3 03 06 003 1.684 
32 43 38 N 

76 09 45 E 0, 02 03 013 35.039 
32 44 24 N 

76 07 44 E 03 13 
32 43 06 N 

76 12 05 E 03 02 03 017 40.532 
32, 42 39 N 

76 10 27 E 03 02 03 010 41.071 
32 44 50 N 

76 14 16 E 03 11 
32 4' 10 N 

76 13 13 E 03 01 02 
32 44 21 N 

Ma~ Sheet NO I ~2 nil 
76 07 20 E 04 03 08 027 3.554 
32 15 41 N 

76 05 09 E 04 03 20 
32 16 55 N 
76 09 03 E 0" 03 20 015 3.714 
32 15 21 N 

76 07 26 E 04 02 08 109 11.87e 
32 19 22 N 

76 07 34 E 04 03 06 002 1.907 
32 19 04 N 

76 01 21 E 04 03 06 008 9.791 
32 20 36 N 
76 03 30 E 04 03 06 019 14.193 
32 21 12 N 

. . 

76 03 47 E 04 02 06 098 10.714 
32 21 17 N 

76 06 19 E 04 03 06 016 17.455 
32 22 27 N 

76 08 37 E 04 02 09 
32 22 23 N 

76 00 04E 04 13 
32 23 38 N 

76 03 45 E 04 12 -32 21 00 N 

76 03 38 E 04 01 09 083 10.048 
32 24 42N 
76 06 00 E 04 03 09 001 0.785 
32 23 19 N 



- 11,: -
.. • ... • -. - • _ ... - • ---•• _ • - • - .. -.. -.' - • -. - " .... - ................... , •• 1 ... r·· 10 -. ~ • ~... .. '" -- • -,... ... .. 

1 2 3 4 5 6 
-'t".~.-.- ... 1I'- .. -~-~ ,,'.~-,""'_ • ..... i~ .... • .... ·- .. -. - - ~ w_ • - • ...- .... " ••• -.. t ... II - .. - ....... ,,_ 

76 06 04E 04 , 13 -32 24 07 N 

76 09 32E 04 02 08 029 61.639 32 24 11 N 
76 07 47 E 04 03 09 009 6.163 32 23 51 N 
76 10 59 E 04 02 09 -32 24 01 N 

76 11 24 E 04 02 03 
32 23 28 N 

76 14 32 E 26 11 
32 24 26 N 

76 04 21 E 04 03 08 016 6.417 
32 26 21 ~J 

76 02 S8 E 04 03 06 -32 25 30 N 
76 05 S8 04 13 - - -32 26 21 N 
76 06 30 E 04 02 02 035 45.0'3 32 26 21 N 

76 08 488 04 02 08 -32 20 45 N_ 
76 09 40 E 26 01 06 
32 26 45 N 
76 11 39 
32 26 14 N 

26 02 07 018 35.575 

76 10 51 E 26 02 03 
32 26 16 N 
76 14 30 E 26 02 03 
32 25 02 N 

76 04 02E 04 13 - -32 27 54 N 

76 06 59 E 04 01 05 035 44.239 32 28 25 N 
76 05 28 E 04 01 03 015 16.247 32 29 03 N 
76 03 21 B 04 02 03 009 18.676 
32 29 35 N 
76 07 31 E 04 01 08 053 34.657 32 27 55 N 
76 09 56 B 26 03 06 
32 29 34N 



_. :]5 ~ 
~ 

.... -,. -. ~ ..... - ............ - • - • - •. - 1-" - • -. -. -.,.. ...... - .. - . - ,. -. - .. -,. ...... -. - • ._ ..... - • ._ • 
1 2 3 4 5 6 

_ • -. -. _ • -. _ " ...... _ .. 11 -.. ~ 110 ~.. .. • - .. - .. - ,........ • w '" ~.... ~ - -" .- ... --. -...... • III . - - -- ~ . .... 
rla,e Sheet No. ~2 DL4 

16 07 49 E 04 03 20 026 3.695 
32 14 13 N 

M82 Sbeet No. ~2 DL~ 
76 16 43 B 0, 02 09 042 35.428 
32 lKi 24 N 

76 18 17 E 03 02 09 027 18.716 
32 45 57 N 
16 19 12 E 03 02 01 018 44.698 
32 46 36 N 
76 16 9 E 03 02 01 
32 49 11 N 
76 25 04 E 11 11 -32 49 13 N 

76 16 3 E 03 02 05 027 39.667 
32 50 52 N 
76 18 44£ 03 03 08 001 0.128 
32 54 3 N 

76 26 19 E 17 11 - -32 5' 24 N 

76 29 37 E 17 0-' 07 000 -32 53 37 N 

76 27 53 E 17 02 05 010 15.681 
32 53 51 N 
76 16 09 E 03 03 08 - -32 56 26 N 

76 17 " E 03 02 - - -32 55 2 N 

16 25 38 E 17 Oft -32 57 15 N 
76 26 48 E 1,7 11 
32 55 15 N 

76 17 OOE 03 02 09 - -32 57 31 N 
16 24 068 17 02 - - -
32 58 12 N 

76 26 09E 17 02 05 
32 59 45 N 
76 29 12 E 11 0, -32 58 11 N 



_. ltC, -

,_,.~."".-.~.-.,-, •. -.-",.-.-,-,,-.,,- ....... ._ .... -. -~'- .. -.. -. ~.·-·-"'I- ~ .. .... .. .. . . . 
1 2 , 4 5 6 -.-............ e-.-.. - ... ...,. -" -"f' 1,.-- -"-.-.'., -. _. ,-.. ..... _, __ .... _._._,_ ... .._. _, _. _,._ 

Map Sh!e't No. ~2 D/6 
76 21 11 E 26 ' 02 09 014 10.019 
32 31 15 N 

76 21 28 E 26 01 09 039 31.414 
32 31 00 N 

76 2, 45 E 26 03 -32 32 04 N 
76 26 51 E 26 01 03 021 37.554 32 30 26 N 

76 25 41 E 26 02 07 
32 32 03 N 

76 29 52 E 26 01 02. 02:0 ,}7.~8 
32 ,1 08 N 

76 27 38 E 26 11 - -32 31 23 N 

76 15 58 E 
32 33 24 N 

03 02 09 - -
76 19 44 E 03 0, - -32 34 45 N 

16 17 35 E 03 11 -32 32 45 N 
16 22 28 E 26 02 - -32- ;;, 55 N 

.. , 

76 24 05 E 26 02 -32 33 15 N 

76 28 45 E 26 02 07 
32 34 31 N 
76 26 45 E 26 02 09 
32 33 01 N 

76 16 14 E 03 12 -32 35 51 N 
76 '16 07 E 03 03 09 002 0.231· 
32 }6 43 N 
76- 18 49 E 03 01 09 015 3.347 32 36 31 N 
76 18 11 E 03 01 09 01B 19.427 32 36 00 N 

76 20 33 E 03 02 
32 36 31 N 
76 29 28 B 26 02 07 
32 35 03 N 

76 16 53 E 03 01 09 
32 38 24 N 

-
76 15 36 E 03 01 OS 023 57.130 32 39 08 N 

76 19 28 E 03' 02 09 
32 38 34 N 



- 117 -

-.~.-.~.~.~~-.-.-.-.-.~.-.-.-.-.-.-.-.-.-.-.-.-.~.-.-. -.-.-. 
1 2 3 4 5 6 

-.-.-.-~.-.-.-.~.-.~.~.-.-.~.~.~.-.-.-.-~-.-.-.-.-.~.~.-.~. 

76 18 O~ E 03 03 09 
32 39 00 N 

76 23 00 E 03 02 01 -32 39 58 N 

76 15 40 E 03 01 05 011 33.124 
32 42 49 N 
76 17 31 E 03 02 01 
32 40 58 N 

76 19 56 E 03 02 -32 41 32 N 

76 22 25 E 03 02 04 -32 40 10 N 

76 18 OOR 03 02 09 016 7.105 32 44 58 N 

HBE Sheet No. ~2 Dlz 
76 29 45 E 
32' 16 16 N 

26 11 - -
76 28 10 E 26 02 08 - -32 19 48 N 

76 26 40E 26 03 04 - -32 21 12 N 

76 25 56 E 26 <8 04 -- - -32 21 16 N 

76 26 '1 E 26 02 09 014 10.707 32 24 45 N 
76 25 49 E 26 0<, 04 -32 22 45 N 

76 18 07.E 26 04 - -32 23 16 N 
76 19 32 E 26 01. 08 027 37.745. 
32 22 58 N 

76 23 20 E 26 02 03 -32 21 10 N 

76 29 20 E 26 01 04 011 28.096 32 22 22 N 

76 28 10 E 26 13 -32 23 14 N 

76 29 17 E 26 11 -32 24 07 N 

.7& 15 02 E 26 02 03 019 B9.953 32 26 20 N 

76 18 29 E 26 02 07 
32 25 13 N 
76 18 48::It ~ 26 11 -32 27 08 N 

76 21 ·05 E 26 03 04 006 17.253 32 27 51 N 



; 1['1 -

-.~.~.-.-.-.-.-.-.-.-.~.-.-.-.-.-.-.-.~.~.~.-.~.~.-.~.~.-.-
1 . 2 3 4 5 6 

-.-.-.-.-.-.-.-.-.-.-.~.-.-.~.~.~.-.-.-.~.-.-.-.-.-.~. -.-.-

76 23 28 E 26 02 07 
32 29 41 N 
76 25 49 E 26 01 07 
32 26· 08 N 

,76 28 39 E 26 01 07 046 42.807 
32 29 16 N 

76 26 37 E 26 11 -32 28 29 N 

76 15 57 E 26 12 - -32 29 32 N 

76 18 10 E 26 11 - -32 29 04 N 

76 19 18 E 26 11 -32 27 40 N 

76 29 16 E 26 11 
32 25 38 N 

76 28 OOE 26 03 08 003 0.382 
32 26 54 N 
76 29 20 E 26 02 07 
32 29 35 N 
76 28 OOE 26 13 - - -32· 21 51 if· 

Ma;e Sheet No. :i2 Dl2 
76 33 3;> E 17 03 
32 56 5' N 
76 31 11 E 17 01 02 020 24.210, 
32 58 40 N 
76 31 20 E 17 02 02 011 35.781 32 58 47 N 
76 3> 32 E 17 02 -32 56 53 N 

MaE Sheet NOt ~i D/10 
76 30 04E 26 10 - -32 ·30 52 N 
76 31 51 E 26 03 -32 30 34 N 
76 30 04E 26 11 -32, 35 55 N 

Mel! Sheet No. 22 D,l11 
76 33 55 E 26 11 
32 16 07 N' 

76 37 02E 26 02 07 057 73.076 
32 16 33 N 



- 119 -

-.-.-.-.-~~.-.-.-.~.~.-.~.-.-.~.~.~.-.-.~.~.~.-.~.~.-. -.-.-. 

1 2 3 4 5 6 
~.~.~.~.~.~.~.~.-.-.~.-.~.~.-.-.~.~.-.~.~,~.~.~.~.-.~.-.-.~. 

76 38 05 E 26 02 07 049 64.309 
32 16 40 N 

76 39 18 E 26 02 07 016 5.319 
32 15 49 N 

76 41 23 E 26 01 07 045 109.924 
32 15 22 N' 

76 ,1 11 E 26 01 .07 020 54.472 
32 19 32 N 

76 ,1 22 E 26 03 08 034 6.041 
32 18 03 N 

76 34 12 E 26 02 07 017 14.756 
32 17 51 N 
76 35 19 E 26 11 
32 19 18 N 

76 37 26 B 26 03 
32 18 20 N 

76 40 27 E 26 02 04 025 51.'95 
32 17 -,4N 
76 44 37 E 26 03 
32 17 32M 
76 42 56 E 26 03 07 019 30.712 
32 19 saN 
76 30 59 E 26 02 05 034 37.773 
32 21 3U) N 

76 31 35 E 26 02 09 061 9.965 
32 21 02 N 

76 34 36 E 26 03 --:."> 
.,,~ 21 12 N 
76 30 37 B 26 03 09 028 5.374 
32 23 07·N 
76 31 56 J;.: 
32 24 27 N 

26 02 02 003 33.066 

76 34 56 E 26 17 .-
32 24 57 N 

76 30 40E 26 03 04 -32 25 33 N 
76 33 15 E 26 03 oe 003 9.442 
32 25 16 N 

76 35 04 E 26 02 - -32 25 "5 N 

76 37 27 E 26 03 
32 26 44 N 



- l' ,.., " 
_~ v -

-.-.-.~.-'-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.".-.-~-.-.-.-.-.~. 
1 2 3 4 5 6 

-.-.-.-'-6-.-.-.-.-.-.-.-.-.-.-.-.-.-.~.-.-.-.-.-.-.-. -.-.-.-

76 44 58 E 26 01 01 018 79.756 
32 25 24 N 

76 42 33 E 26 02 
32 26 05 N 

76 34 46 E 26 03 
3? 29 18 N 

76 3~ 34 E 26 12 
~2 27 38 N 

76 38 11 E 26 11 
32 ?9 11 N 

76 40 08 E 26 02 
3') '-_ 27 54 N 

76 43 30 E 26 11 
32 28 27 N 

MaE Sheet No. :22 D/12 

76 41 35 E 26 02 09 041 5.939 
32 12 24 N 

76 38 04- E 2.6 10 
32 13 24 N 

76 39 30 E 2.6 02 07 025 7.920 
32 14 06 N 

76 42 17 E 26 10 
32 13 04 N 

76 40 11 E 26 02 04 019 34.811 
32 14 28 N 

76 42 45 E 26 03 
32 13 27 N 

~lap sheet No. 5~_.P/12. 
76 46 11 E 26 11 
32 19 40 N 

76 46 20 E 26 03 
32 17 47 N 

76 45 13 E 26 04 
32 29 44 N 

- - -
Total.:_.£.7£. Points 

.-~---



- 121 -. 

Distriot .: Kinnaur 

Map Sbeet COverage: 53 E/14,15 
53 I/2,3.5.6,7 _ . ......._,..._.-

Longitude E Forest Land Forest No. o::t Vol. 
Latitude N Dlvi- use type trees (m3 ) 
o~ plot aion Code Code enume- in centre Code rated samp1e in 

sampl.e plot 
G) CIl -a o~ 
~ ~ s:: plot o:f 0.1 he .. f;o =' 0 0.1 ha. 

~~ ~ 
U] 

~~~ 

1 ~E--She'eit 6o'i' ~'J. 4~lJ Ii 5 6 __ """""'r--+---

T7 51 30E 07 01 
31" 01 '40 N 

" 53 15 E 07 02 01 037 61.99B 
31 37 51 N 

77 54 10 E 07 02 
31 31 27 N 

Tl 57 OOE 07 02 03 029 48.365 
31 31 58 N 

17 55 02 :s 07 03 ,1 ,0 32 N 
Tl 59 45 E 
31 01 30 N 

07 01 01 024' 52.894 

77 50 30 E 
31. " 40N 

07 02 09 022 15.745 

77 54 20 E 07 03 07 010 19.597 
31 34 30 N 
77 58 OOE 07 02 03 070 34.756 
31 32 40 N 

77 50 50 E 07 01 01 060 76.076 
31 36 05 N 

77 50 50 E 07 02 07 015 26.24, 
31 36 50 N 

77 51 17 E 07 01 09 048 25.612 ,1 36 27 N 

Tl 52 SOE 07 01 08 068 52.487 
31 37 05 N 

77 54 35 E 07 02 09 020 23.601 
31 35 25 N 

77 5~ 20 E 07 02 -31 35 30 N 
77 55 20 E 07 
31 37 00 N -



- 12'2 -

-.-.-.-.-.-.-.-.. ~.-.-.-.-.~.-.~.-.-.~.-.-.-.-.-.-.-.-.-.~.-. .., :: 3 i+ 5 G 
. 

....... -.-.-.-. - .. -.-.-. -.-..... ......... - ..... - .... - ... o--,;--~_- .... • .. ._. -.-. -.-. 

77 50 25 E 07 
, 

01 
31 38 37 N 

Tl 52 5 E 07 -31 38 50 N 
77 53 a E 07 02 
31 37 SON 

MaE Sheet .No I :;~ El1:! 
77 59 50E 01 02 -31 29 30N 

Map Sheet No. 53 IL2 
78 00 17 E 
31 31 05 N 

07 01 03 045 34.908 

76 02 15 e: 07 01 07 026 61.481 
31 31 40N 
78 3 44E 
31 00 29 N 

07 02 01 013 32.960 

78 14 05 E 07 02 04 021 23.972 
31 31 57 N 
78 04 40E 07 02 03 012 9.943 
31 33 05 N 

78 05 20 E 07 02 • -- -31 32 45 N 

78 08 ,0 E 07 02 04-
31 34 23 N 

·78 08 45 E 07 03 
31 32 55 N 
78 00 07 E 07 01 09 - -31 36 00 N 

78 03 40 K 07 01 09 009 2.252 
31 36 00 N 

78 03 46 g 07 03 01 -31 36 46 N 
78 01 15 E 07 01 04 012 26.611 
31 39 07 N MB2 Sheet Nos ~~ Il~ 
78 14 15 E 07 01 09 - -31 23 25 N 

~~ l~ OOE 
50 N 

07 02 05 - -
78 13 28 E 07 02 05 008 51.996 
31 26 07 N 

78 02 07E 07 02 09 021 16.564 
31 27 37 N 



....... J -
~ 

-.-.~.-.-.-.~--.~.~.~.~.-.~.~.~.~.~.~.~.-.~.~.--~.-.~.~.~. 

1 2 3 4 5 6 
~.-.-.-.-.-.--~.-.-.-.~.-.-.-.~.-.-.-.-.~.-.-.~.-.-.-.~.-

78 00 20'E 07 02 -31 29 50 N 

78 04 50 E 07 02 01 009 28.387 
31 29 19 N 

~~ 05 50 E 07 02 -28 30 N 

78 06 35 E 07 02 09 025 16.602 
31 29 00 N 

78 09 56 E 07 01 05 047 40.609 
31 29 30 N 

78 11 30 E 07 02 07 -.31 28 50 N 

78 1, 00 B 07 02 - -31 29 10 N 

MaE Sbeet Nos 2~ Il2 
78 27 06 E 28 03 07 011 17.018 
31 47 08 N 

78 25 17 E 28 03 21 026 4.36; 
31 49 19 N 

Ma~ Sheet NOa 2~ Il6 
78 17 12 B - 07 02 - -
31 31 09 N 

78 15 19 E 07 02 21 021 83.401 ,1 31 19 N 

78 18 31 E 07 03 -31 31 45 N 
78 18 31 E 07 02 07 019 29.112 
31 33 57 N 
78 25 17 E 28 O~ 21 009 13.160 
31 34 44N 
78 25 17 E 28 03 
31 33 34 N 
78 27 14 E 28 01 
31 34 06 N 

78 29 15 E 28 02 05 022 '5.657 
31 33 32 N 

78 28 16 E 28 02 21 011 17.940 
31 3:3 55 N 

78 19 44 E 28 02 04 029 22.932 
31 35. as N 

78 17 40E 28 02 - -
31 31 21 N 
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-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.~.-.-

1 2 3 4 5 6 
-.-.-.-.~.-.~.-.-.~.-.~.-.-.-.-.-.-.-.-.-.~.-.-.-.-.-. -.-.-. 

78 20 13 E 28 01 05 009 24.771 
31 35 29 N 

78 25 43 E 28 03 21 004 6.538 
31 37 19 N 

78 20 09 E 28 03 04 003 5.280 
31 39 06 N 

78 25 11 B 28 03 
31 38 55 N 

78 27 18 E 28 02 
31 38 32 N 

78 25 55 E 28 02 07 061 11.734 
31 40 02 N 

MaE Sh~et No. ~~ IlZ 
78 21 21 E 07 01 09 087 11.673 
31 20 37 N 
78 02 10 E 07 03 09 
31 23 35 N 

78 15 15 E 07 02 08 009 26.524 
31 23 53 N 

, 

78 21 35 E 07 ,03 04 001 0.348 
31 23 15 N 

78 19 55 E. 07 01 09 078 11.384 
31 25 05 N 

78 15 10 E 07 02 -
31 29 53 N 

Tot81~ 68 Points 
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D1.st.rict -: La haul &. Spit! 

Map Sheet Coverage I 52 D/5,6,9,10.13,14 
52 H/2., 

Longitude E Forest Land Forest No. 0;[ Vol 
Latitude N Div1- use 'rYPe trees (m3 ) of plot sion Code COde enume- in centre Code rated sample in 

sample plot ., C) "t1 plot of of 
a.. .p § 0.1 ha. M 

~ 
0.1 be. 

bO 0 
4) ~ 
~ en 

1 2 3 4 5 6 

Ma12 She~t N0:l 52 D/5 
76 25 40 E 12 02 01 011 ,1.689 
32 30 55 N 
76 25 52 E 12 0, - -32 31 41 N 

MaE Sh~et No. ~2 Di6 
76 27 15 E 
32 44 47 N 

12 evot 07 029 }9.065 

76 28 22 E 
32 59 22 N 

12 02 07 002 13.065 

MaE Sheet ~o! ~2 Dl2 
76 35 3' ~ 12 02 - -32 4; 2:2 N ~ 
76 38 10 E 12 03 07 @ .~-~ 3.980 
32 45 24 N 

MaE Sbeet No. 22 D/10 
76 42 22 E 12 03 2.5 008 12.536 
32 41 35 N 
76 42 
32 41 

30 E 12 
35 N 

03 25 

76 37 05 E 12 04 
32 44- 38 N 

76 35' 27 E 12 03 05 -32 lt4 17 N 

76 40 20 E 12 11 
32 44 00 N 

Mal! Sheet No I 22 n/13 
76 46 12 E 12 11 -32 51 3:5 N 
76 46 10 E 12 11 -32 50 55 N 

76 41 37 E 12 02 04 001 3.682 
32 50 55 N 
76 49 .. 45 E 12 
32 51 35 N 

02 08 023 17.628 



1'10 

~.-.~.-.-.~.-.-.~.~.~.-.-.-.-.-.-.-.-.-.-.-.-.-.~.-.~.~. 
4 1 2 3 5 6 

-.-.-.~--.-.~.-.-.~.~.~.~.~.-.-.~.-.-.-.-.-.-.-.-.-.-.-. 

MaE Sheet NOI :22 P,l14 

76 45 32 E 12 10 
32 38 15 N 
76. 46 55 E 12 03 04 005 3.436 
32 39 16 N 

76 49 54 E 12 03 04 
32 37 55 N 

-~~ 76 47 32 E 12 02 t@) -32 49 35 N 
76 50 55 E 12 03 25 000 -32 39 10 N 

76 46 20 E 12 03 2~ 021 5.894 
32 42 05 N 

76 46 04E 12 11 - _-
32 40 25 N 

MaI2 Sheet No. ~2 Hl2 

71 03 40 E 12 13 
32 33 55 N 
77 05 55 E 12 10 - -32 33 22 N 
77 12 07 E 
32 39 05 N 

12 03 25 (,()() -
77 "10 20 E 12 03 25 000 -32 38 .25 N 

77 11 50 E 12 10 -32 40 56 N 

77 10 35 E 12 10 -32 41 35 N 

77 13 40 E 12 11 - -32 40 55 N 
.77 13 50 E 12 10 
32 40 32 N"' 

Ma:e Sheet No. :Z2 Hll 
77 10 42E 12 11 -32 25 40 N 

77 01 32 E 12 11 
32 29 25 N 

," 

77 04 30 E 12 07 09 000 -32 29 40N 

Total: ~~ Points 



- 1:27 <~ 

Description of~odes for Forest Division ~.e~ Col.2 
of Appendix-II. 

Code Name of Forest Division -.-
03 Chamba 

04 Oalhausie 

07 Kinnaur 

12 Lahaul 

17 Pangi 

26 Upper Ravi 

28 Pooh 

2.9 Spiti 



c •• , 

01 

01 

03 

0 ... 

05 

07 

08 

1 ten. 

Dense tr.e I.rest 

~.er.tell' 
Dense-tree f.reat 

Shiftln9 
ault1v.tl.D ( Kumri ) 

Yeun. plalltat1.ns 
.t ferest~y apeclee 

'I're •• iD 11 •• 

- ~2r. -

D •• efi pt1.ft 

All l&n4li. with. t.rast oevar 
.f tree. with caa.p! ~.n.l~~ 
70~ aD. abev. (Canepy ~eD.ity 
is 4efin .. ~. ~he relatl.e 
e.mpleten ••• • 1 Can.py express" 
a. pucent.~e tak1nW cl •• _ . 
c.ft.py •• 100. stam.1nw 1n a 
plet .r in are. areuQ4 it 
ebe erv. the tree gr_wt" .. DC 
a5.es. the percentage ef the 
.pac_ ceveretl.) 

All lan •• with • fereat o •• er 
.f tree., with oan.p'y .ells1 ty 

- 30" U ~9"-

All lan.s ~1th .. fere.t e.ver 
• f trees wi th c:.n.py •• 0.1 ty 5" te :2~ 

Inferior tree gr.wth chlefl~ 
ef sm ... ll or stunt •• treea. 
With canep7 •• n.ity 1.85 than 
5~ 

Areas oe.pletely cever •• with 
b~. 9r.wtb. 

Are .. un.er current as well as 
last years .h1ftl~ ~lt1yatl •• 
will. c.m. aDler this class. 'l'be 
a,r1c:ul tur.a1 cnp n..y' b. at.an4liDo 
9 or may hav. been h~est~. 

-rh1s will 1ncll:1.e YOUD, plaDtat­
ion •• f f.re.try .peel.. 1. 
whi.b aver.,. at... are et an. 
ab.Ye 10 CJIII ••• 1M'1eter at 8.H. &1l. the extent. .f INch plaat.ti­
'A. i8 mer. than 0.5 b .. Thi. 
will inclu •• f.~ ~.rest •• 
.. c1a} f.restry plantatloDS, 
c::.nvus1on to un1foDl' are .. , 
plant.at1.ns rai.e4l by !'.reat 
Devel.pment Cerpe~~tlen eta. 
"ttd. w11l 1nclu." tree. p.l.nt .. 
alen, canal bake,. .10,"- ~ .. • i.e.. ~.n, r.l1war lines, 
win. brake. an. shelter belt. 
plant .. un~er var1.us Seci.l 
Per •• try Scheme •• 



09 

10 

11 

12 

13 

14 

15 

17 

- L~9 -

Porest ro.4a etc. 

Govt •• ra •• lan •• 

Barren lan-s 

A9ricul taral 1 ant 
,.,1 thout tree. in 
lIurreun. 

A9ricultural lanj. 
wi tb tree. in au.rreuM 

Non-forestry 
Plantatiens 

Habitation 

W.ter bG41 •• 

Description 

Thi. class vill inclu4e ~reas 
un_er t.rest rea'., 4epetll. 
c.lonlea, nurseries anllll such 
other forest lan. US" in 
connection with foreat an- its 
.m1 n1 =tr .tien. 

Thi. will 1nc1\,,&e area. unlllier 
natu~al or plant~ !rass l.n~= 
p .. stura. etc. which are own." ) 
by Octvernment. 

Thi8 will lnclulie areaS wit.h 
expo ... surfacea like rock 8heet~ 
.an. 4uoes, swanps an. areas 
without any vetetation. 

All 1.nes un.er cultivation 
inclutiOW fallQW' lan.,. will 
come un4ller this cat~orr. These 
lUI •• vill got have any tree 
.rowth .1009 bun«. or in their 
vicinity .f 2 h ... 

Thi. wl1l inelu •• all lan •• un.er 
calti •• tl.a inclu.in~ fall.w 

lanas which are o.vere. with 
trees .. l.n, buDtl. ~ in their 
sur~uD. wlthla 2 ha. 

All lan.s with tree .rewth 
plante4 primarily for purpose 
.ther than foreatry such &s 
Cashew. o.ffe ••• ar.ens. parks 
zoos. private grass l&D~s etc. 

Thia ~11 lnelo.e vilI.We-City 
site., 1n~atri.l areas. ,rave yar... 9roun.s. h.us... coloni •• 
etc. 

Lan' u~er lakes, water eour.e8 
etc. 

Lan •• which cannet be classe4 
unjer amy of the above eatey.rl­
e •• 



01 

03 

0' 

05 

01 

09 

09 

10. 

11. 

12. 

ll .. 

1'. 
15. 

17. 

19. 
20. 

, :0 ... 

Cr.p e.mpe.ltl •• 
(.J'.r •• t type) 

rir 

spruce 

Fir-Spruce 

B1U"'p1 De (Ku 1) 

. Mi.lCet ~n1 for. 

Har ........ s mixe. vi th 
c:.n1fer. 

• r 
C.n~fer. mix •• ~th 
H~ ••• 

Sal 

Maagreve 
Deptereaarpus ( Gurj an ) 

8.11.09 Meka1. 
Hellong (Cepterecarpu. macre 
carpu. Shere •••• an1ca 
(He'kai) 
l(haal piDe 

Khair t.rest 

Alpine pastures 
Hi.oell.n~~s fer.at_ 

Del.rlpti., 

Wbere Spruce censtl tute .. re 
than 50" 

Where Fir " Spru<:e beth taken 
t.getner censt1tute mere than ~O, 

Where blue pine ceo.tltute 
mere th~ 50% 

Wh~r. Dee •• c censtitute mere 
thaD 50% 

Where Ch1r-piD. cen.titute 
~.1.r. thaD 50" 

Where all ceDifera t.aken t.gether 
ceut1 tut. mere than 5,", 

Where the cenifen " br." lea"" 
specie •• ceur in ... ere .r Ide 
in •• a pre~.iti.a •• 

Bre" Ie."" apa.l •• CMnllt1tute 
mere than 5o" In the upper Cblr 
zene &beve lSOO ~etr •• lt1tQ.e. 

Where T.ak .. nst1tut. mere 
than 50" 

Where Sal cenatitute mere th.n 
20" (If aal " Te.k are beth _re 
tnan 2o" preference t. be ~1veD 

. t. 'leak). 

Where the c:np 1. ef .t.r. •• t pure 
h-w... 
Man.r.~e fereat_. 
Where Gurj~n cenat1tute ~re th •• 
50~ in the t.p CaDepy. 
Where Hell.a, ~ Mekal tn.l"l.ual 
.r beth taken t! •• ether c.nat1tute 
lIlr:-re than 5o" 
Wbere Kh •• i pine c.n8titute mere 
than .50% 
Where Xhair tree. censti tute ,",re 
th .... n 50% 
Where Sala! conatltut. mere than 
50" 
~lp1n. pa.tures. 
F.rest. ~h1eh ceul. net be el.a~­
lf1~. in ~ny _I th~ above Cl.8.8S~ 



APPEND1X T:rl 

(Fi~ld FO~~) 



1 ~ J 

F. S. I 

"'LOT APPFtO'-'CH FO~M 

:z 

3. 

4. 
s. 

!i. 

6. 

7. 

11 PI"'I App'ooch Form I'IIU~' lb. 11I1«d In whrl. , ... )"'II.n.y ,,, In progr.n. 
:0 Whll. Ifcordl"!I <1&1 •• II 10 .... n 11.1 10 ,",cord mo,,1 h .... d V." II,,,. 

3) 1/.a plol ,. vl,lI.d tin "", .. ,ho" o,,~ d." .•• ~"".I. 10'''' (or uch ~'~I! ,1l.11 b. 111I.d uP. 

DLvl"on ."d Cod. 

Oltllle' Il'Id Cod. 

"'hp·.~ •• 1 • ."d Cod. 
G,Id Cod. 

(11 Pial N ... 

Cr ..... L .. d •• (" • ..,.) 

r-s ..... of C.mp 

" Tlml (hfl.) II .. h,d'l ..... 11 , .... corn., 

II. 1'1 .. 1'1" 01 I". pl/!Oc. up 10 ... !.teh 

lour"IY '" n perlurmcd by w.hlc". 

(d.,c,lb. I .. br .. l) 

12. Conlplcuou, ,.111.1'" obM.".d dU,I"g 
th. Ja'U".~ b ....... Ie!.. (d •• c.l". '" 
b .... ) 

t 4. Olr.cllo.,."d d,o'""" cov ... d 0'1 

loat 1111 10 tho ,.I .. r.nco pOi", ~lr.m 

IS. CO"."I~uou.I .. , ... ". ohu,,,.d dUTh'lI 

Ih. JOU,"." 0" fool (d.,c'1". In b",I) 

16. Tim. (h ... ) .t .hlch .rrlved II ,,,. 
,.r.renc. pol"t. 

17. 0.""1'110" 01 ,,,. •• 1"."'0 polnl 
(O .. ,c,lb. In d.t.llo) 

1~. CDn1fta.~ h ... rl"!J rroll'tto r.r .... .,t.. 
pal." ,<> I'" pIal .pprt:.ftchd lor 

comm • .,clr!jl au •• 'J (1"."" ,Iv. th_ 
PI". No. ,,1,0) II ~"V 

I Cj. DI.,""c_ 0' 1h. plol C.'''f. I.nm r.I.,."c_ 
1'01,,1 (M,., 



20 O ... '_ lin'" Ur'rr .."t which .rrl':f'ti 

,II II ... PI", 

21 

22 TI"TI": I". ) "I """Ie!. .olu!f, .. ,j 10 

Iho C.mp. 

2S. Plo!. hid "ul 1>1' 

2:A U T .nd <'11-.9< m~",u'.m."'. 

ho.n b~ 

2'1. 'R.,,,b,,,, ."U .... ,."O" do"" bV 
I 

~O 'f! .. ".beo W"<l),' lo\,n by 

1 

S 1. R~' ••• nco. In Ih~ , •• Id 

.1 Z. R,,'r .. r~. 

III Plo'· 2.nd PIa'· 

lot Plo,- 2"d PI",,· 

Ol.gum. L ,. 
I 

8 

I 
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