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2.71.3 Total s.ems by
classcs in the total Fargst
catchment (Table TI. 35.1.t0
divisions (Table TT 36.1 ta
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2.5 Stogk T -Eles
2e5 .1 Volume Tables
. 5 = ,

Mo felling of trees was done tos work out
the general 'volume cquations for important. species
of this survey. The data regarding vnlume -nd
growth-of past- surveys already awvailable with Ahis
organiSﬂtinn for different species was examined by
drawing hcljht di-meter curves of sample txet dﬁtq
of fhe species and also dlameter height curves of
s~mple tree dnt1 of the same species of this survey .
Aftcr detqlled examinaticn of there it was Found thnt
dat—\ of some spreins Nf +this cunvey comp sres very
well with such data of 3160 species of some p-ast
SUTVEYS « Accnrdingiy:the gocneral u01Ume‘equatiQn5
-£ﬁr thesc species were adnptcd from the releuan% past
surveys. For further aetqilq? Chapter V.of Part II

of this report my please be referred to.

The local valume tables of different
species adopted in this report arec given in TAable

Now IT. * 37"

. +

N
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26542 " Volume/ha,

- Volume/Hha. by species znd dirmneter classes
Yor each forest typ? for the exploitab. forest area and -
total® forest area are given in Table No,IT.38.1 to 38B.8
& Table No.IL.*39.1 to 39,8 respectivzily.
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2.5.3 7 Volume/ha. by species and diameter classe
for each river catchment (Table II. Qs to 40.5) and by
forest divisicns Table II 41,1 to 41.3 is as follows:-—
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2.5.4 Total volume

Total volﬁmeﬁﬁp. by species and diameter
Classes in the exploitable "forest area. and total forest
area is as follows:-—
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20545 Total volumne by species and diameter classes
for each forest type in exploitable forest area(Table IT
44,1 to 44.8) and total forest area (Table II 45.1 to 45.8

-~

is as follows:-
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2.5.6 Total volume by species and diaméter
classes, in the total forest area for each river
catchment (Table I 46,1 to 46.5) and by forest
divisions (Table/47.1.to 47.3). is as follows:- /XTI
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CHAPTER=~ITT
LOGGING METHODS & COSTS

2.1 Intrecduction

One of the objéctives of survey was to cartry
out Logging & Acécessibilities Studies in the survey
area as is normally dore by this organisation, .Accord-
ingly for-the purpose, field data was collected diring
field inventory and compiled but unfortunately same
was destroyed in the fire asccident in office on 6,3.82,
Due to paucity of man power and other comaitments it
was not feasible to c¢cllect this data afresh and,
therefore, it was decided that this study be done on
the basis of infommation/data whatever avallable on
the subject in concerned working plans of the survey
area, ©Some informationas compiled from concarned

. working plans of the area is given in brief in the

subsequent paras.

32’ Methods of Logging in the Survey Area

After meeting'requirement of local population,
surplus forest produce is sent to Raiwala Depct and
other markets for.sale. Upto 197879 forest coupes
were aucticned to contractors -whe used to fell, saw
. and remove the timber from forests by their own®
arrangements., Fromn 1979-80, timber extraction work is
canpletely being done by State Forest Corpcration,.
Axe or hand saw or both are used for felling the trees
and fcr crosscutting of <trees into logs and thelr
further sawing, special hapd saws are used. Ln areas
where ;oad-network is.develcped, timber is removed
in log'fbrm by trucks upto sale centres while in.
_remote and difficult areas logs are sawn 1lntc sleepers
at site and then carried manualily or by mules upto
road head or floating head from where these are
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transSpaorted by trucks on rbads or floated through rivers
upto Rishikesh or down nearby plsce and after ccllecting
at the boom, from there ransported’ by trucks to

Raiwala sale depot. Flcating of only ccnifer species

is possibie_while hardws;od specied are-to be transpctted
manually and by roads, Extraction season is from October
to Mearch and timbor is generally sawn into slceper sizes
365 cms, x 25.4/x 12.7 cms, & 274 cms. x 25,4 cm. X fems.
12,7 cms, In areas away frop main river/ré=ds, timber
is also taken sut through wet/dry slides over short
“distances upto road head or launching depote.

] Conventional methods of.logging invelving
sawing at site give oniy abaut hg% of round volume as sawn : .
outturn and other 55% timber. is wasted, Now with,
development of good network of roads in the areas and
transfer of timber harvesting operations to state

Forest Corporﬂtimn, there 1s need and sgope to use,
modern logging to“ls/technlqu 6 including yge Of repeways
for tfansportntlcn thereby reuu01ng costs ds well as
-wastage in chnversiocn of tlnbur. )

3.3 Cost of ngg;gg

Cost-of exploitation from forests mainly depends
upcn nature cf topogranhv/ terrain and its dlst4nce from
motor road. or river for flcatlng and lncreasas or
sdecreases acceordingly and hence giving reliatble aveﬁage
cnsts of logging is very difficult., Average logging
operations cost as taken from relevant working plans of
the divisicn is given in the following table and be taken
as indicative only for the survey area.
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Table No,TII. 1

3
Lverage cost on various it ms of Logging Opgrations
1n B g in dlfferent divisinns of Survey ired.

SDECIQSF‘G_”“““’“”'““"” TTTTEOEET Uf“ﬂiﬁr -
Tehri — Garhwel Kedarnesth/
Chlr Fir Chlr Bodrinath
pe per 5 \ -~ Chir per
B. G B.G {n (s) w2 (S)

‘Year'tb which cos%t
relates

S]-f—ePer Slegper fLmoli IV aan
1980-81 197980 II-~i Lot 20073
No.18/78~
) 79

H—-“m!.-('h)xn.qn - [V S [ i -.....( e ey — = mas i o
— g e r——— ‘_._.:(.2.:)_, —_— EC_I _‘E,,..___ MI{. £ et
.

Lltems of exuendlture

Felllpg & Lopplng. - - e 2,44
Felling & Sawllng 12.CC 12,20 = -
belllnr Lopoing © ) )

& Saw1qg - - £5.00 -
Sawihg - - - 2 .24
Menual Carricge T 5,000 7:0C 20,90 21,18
Khud floating . 5.0C G Z0 23.00 -
River floating 4,00 £.00 5..0C -
Boom charges - - 5.6C . -
Stecking & trans-— - - C10.G0 -
Pportotion chnrges, by

truck upto depot

Transportetion chorges - - - 23.19
by truck uptc Raiwala - : '
depot «

Trensrortotion 4.0 5..C - —
charges Ly truck . T
from Boom to Raiwala

depot

Stacking charges e - .06 -
Aat Depot

River loss a 2..0 ° 2.t0 25,00 27.53
Godown loss 748N 6.0 15.7C 24.17
P(Ration subsidy?)

Ldministrotion — - 25,046 .49
overhecd, . ;

t

( Table contd. on next page)
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MDA G NS €25 NN € M €5 BN )

Production
overhec

Purchaser's shere

of profit -
Expenditure on -
employeces, vehicles,
& maintenance of
roads

Deprcciction, on
cssets

Interest on
Capital

Misc. expenditure

T AT AT S A @ Ja e LR RVBE =Y mrar cem e

5..0 .00

o oA e s e e s m

25.79

22,69

9.92

8.72

e s ——
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CHAPTER- IV

DEMAND AND CONSUPTION PATToRN

L. INTRODUCTI UN

v

One of the objectives of survey was to estimate
total consumption of wood by household, organised and
fhanworganised industries and other committed supplies of
raw-material in the survey area. Aall field data
collected during inventory was desfrcyed in fire accident
in Kenedy Cottage on 6~3-82. Due to paucity of man power
and other commitments it was not possible to collect the
field data afresh and as decided, informaticon on the
above subject has been compiled from workingplans ef
the surwvey areaz and other relevant rceperts and is given
in the succeeding paragraphs.

L, 2 ~ Demand Zone o

There is no important timber market in the
survey area. Most of the timber 1s utilised locailiy .
for house construction/repair, agricultural inplements &
as fuel. Balance portion of tctal producticn is exported
to departmental depot at Raiwala for sale to various
parties. The entire survey arga is considered to be
demand zone an& lccal requirement considered -as first
charge on the forest produce from the survey area. )

A

4,3 " Reecrded przduction of wood

From 79-80 timber harvesting operations are
nationalised and almocst all timber from Government forest
is extracted by the State Forest Corporation and guite
substantial quantity ofetimber from Govt. forests is
given to right-holders/concessionists every year. Extrac-
ticn through contractor s agency is negligible. The
infcrmation regarding production cf timber and minor
forest produoe by various agencies from Govt fcrests
has been cOplled from the concerned WOrk1n5 plens of
the forest divisions in the survey area is given in

the Table NG.LV.1:%
(Table on next page)



9ded }x2U U0 ‘pPIUCY

WOdd SYIDNHEDT SNOIWTA A8 HOoNUOHd ISHuOd d

T

ONTW %% COOM A0 NOILONCQYd SSIAYYEA

sz

L*AT

THEICEN

060619 070 CEL N9l 085959 1L LBGE ~ 0D - |
.@m GH6 reigLe 022 9L1L LL2°e82¢c L c8Y "LEENg = 0p -~ J03h aad
oBLtge AN 035 £89°'eS | Ge9 e ~ op = o3gapay
CE2G60h 000699 20926 oon mu_\m gLL" mmmi : ~ Op-
W05 °9L6Y SLoL 186G 36¢ ILNeg, £l LIGhze - 0p -
006°891 "9¢ - 000*¢z 2792 geL” mm@v - op ~ 1230
1110662 A0z - 09°¢L J0LU€69 T znL|ghes - op -
cLyGly . S MY A - Cnotehse CoR*GRILG - - op -
05 372’8 -, Q3L ¢¢ €8L°209., - op - ~5L61
502°68¢ 0t enl 003°62 00¢ Q6 6£8 641G 1 - Op -
| A e 007562 052°06 D0t Ceng 08251243 ~0p - -
g ouo IRlololy) - 001 £86° LhE -~ 0D = AL~BLEL
™ .
f aqr.qu 26061 9078 33L€2S8 9412009 ~0p=
JzhLEs I2°91Le SITLSE 29° 19462 20116669 = 0D =
GC6°C . 20Gte 2089 AT0°2L L99*0Le . ~ Op 8l=LL
LAl 09C *86 0022 036499 . LEL *hh62 | ~-0p-
9.6 Lyl 00C L8 d05°6 070 6LGLE 965 " 66L58 ~ 0p =
006'Ge 000°61L 00t LL - mmm €1z = 0p - LL=9l&|
. ) 1STUOTSS@0U0D X
Thtegel olola 007 'he £neezs L holy SJI80TOUIYITH
9LE L8l 250hGe C30°G Ll 9CC BLLL 748761665 J853Yoang
66 - - 0L 981 oo mmm Teruewraedeq  94-GLEL
—t dﬁwmml e e P P P T T i B f e T e T Y T P P P o -— T O 0 e R R T O S S T R JRE IR I D - ¥
*OSTY . Ty 120p08(] JT4 JTUD
B T RN T G) ,mmsmmam@mmﬂwau-e Kouads I53]
-.f.;.;.-.u.n.-.l.:ns...“hnumﬁnwnuuwnwunuuununwhu.Jn,mpuu”ﬂuwHJauunwauupypnhx.4.=.:.a.:.z.a.¢
.1-;=La-;:f.i,~%wﬁmuuMﬁhrmm1xpLuqb;uwuwswgiwﬁ;rbwgmcﬁ sl CELNINTIE .



L) L] L] Ll B L] - & L] L] ] L] . L] L] L]

- - 9GLTehzl 796°LL31L =~ ap
- . £8G°8lEY 06.L 885G 8¢ GhLe = 0D = ook 184
H9L21G - 3816508 1008086 002 LELLE - 0p - ©3BISAY
- . - AR £28°6556 -op -
- ¢LE"266h2 GE6* 3H692 O%5 94 2LoL - - op -
1286962 6L2E0Y _ e md , ammmmr. = Op = _Triaj
- . - L6E*5 LS - ~ 0p -
- celLe LZBE 373°€8°67 -~ op’'~
R GGL3 Gl 75L6¢ . ~ 0D »  I8=6L6L
- - L6e G Le SUIAYAY $ o= 0P -
- aa2 e Leey 01664002 - op -
\ - G295 , 06 onees - 0p = 64-8LGL
o
5 - .- “ - LOE*LLLE ~eop =~
1 - L1 6572 . 5865 vy . - 0p -
00852y 9682 L8 ) LLSGE -~ 0p = gL=LL6L
- - - L6E 1G0LE - op -
. - £68°7 699 5GB'9LLY #0'GRELE « Op =
20LLOL ceon Lge . b9 - op = L/=GlAL
_ . 35TUOTSE30U0D |
- o ’ - LEC*GOLE Ry sI2PoYIUTTY
. - LL H8Yh 249119 65961 J13s2yoand .
08482 G2 ' ¢e9e 2lhhe Tepusujaedaq  5.~GL6L
. uTsoy TEoosy _ ___ BooMIadng |
( *sopN) ) Nmﬁupspzu u )
oqueg : . wusco,ﬁ 1900 _-L no:ﬁz Aouasy IRajk

-

Prape

[ S

b oo, e S Y B A WA

SHOTSIAIA I 2¥iCd TToHHTY HxxL

o e e Y g

SHU0d HONIN %

o

WO §H Hoztuﬂ SAOTHYA AE ED{d0Ud

L ]

T L*AT

"ON 9TGBL

1 ATk .!u'..l.»

I CHIING T mqwzH.Dﬂm.

AT A e it el T e

QOOM A0 NOIIDNCOYd HSIPUTHZA

- P WAL Mo

e LIS L

x. 2 TR P EERmL L



“243=
Whole of Badrinath & Kedarnath divisions and a part of
Tehri, Garhwal and East Almora Divisions are in the
survey area and hence above figures hay be taken as
indicative cnly as far as survey area is concerned.

4.4 Consunption - .

* The forest department . supplies timber.to local
pecple having their right; for their domestie
censunption free of cost or at concessicnal rates. The
infomation on yecarwise supﬁly of wood teo righthclders
and, coficessionists is given in Table No.IV.2.(Table on
next page) )

-
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There are no large scale wood based industries in the

area except small scale ccttage industries. Number of
these small scale cottaéé industries manufacturing
packing cases, toys and sports goods, furniﬁure ’
articles; construction materials agricultural implemcnts;
bobbin=s and shuttles in Badrinath, Kedarnath, Tchri
Forest Devisions is S,.12. & 17 respectiVely. During the
period 1973-74 to 1981-82 on an average 696 trees of Chir
and 54 of broad leaved spe01es in Badrinath divisicn

and 12 trees of Chlr/rlr and 8 trees of broad leaved in
Kedarnath forest divisions were alldtted by the Goverrment |
to these units., .Therd is no ccamitment for supply of €
forest raw-material to any industry or other agency from
the survey area, ’

4,5 Consumption pattern

-

« Wood iz consumed within the survey ared mostly -
- for house construction/repairs, fuel and égricultural
implements., In addition, wuod is exported to narkets
outside the survey area, The wch.consumpFion by local
people have béen considered as committed demand which
survey area has to ﬁeet. The estimate of annual wood
conmsuwmption has,, therefore, been made in the following
categorieé:— '

Wocd consumptién by local people forad
(a) House construction, repairse. .

"(b) Agriculturalmimplements; and

(¢c) Fuel wood. ’ ;

L6 Wood consumption by local people for domestic
pUrposSes = -
The data collected on the basisbf low.intensity
sempling survey during field inventory for estimating )

per capita/household consumption of wcod by local people
for danestic -purposes was destroyed in the firé accicdent
of 6~3=82 in the office, Hence per capita/per household

consumption of wood for different purposes in the survey
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arca has been estimated taking the figures arrived at for
Bhagirathi, Bhilengna catchﬁent Survey‘carrieé out earlicr
by this organisation, Bhagirathi-Beilangana catchment arca
being adjoining and ainost é&milar in topography and clima
to the present arca, household wood consumption will” not
differ much, Pcr capita/per househtld/per piccd constmptic-
of wood for different purposes estimated in Bhagrirathi—
Bhilengna catchment and applied. to the prasent sarvey area
is given belowi-

x

- (1) House construction

On an average 24 m3

of tinber is required par
house for constructicon of new house, Species nepstly used

for the purpose are Deodar, Kail & Chir..

“(ii) hgricultural implaonchts:

The main agricultural implements being used in
the survey area are Yoke, Plough and Leveller, Usually
every household has its own set of these agricultural
implements. Cn an average wood consumptién for each of
these implements is as unders:- - ' '

. (o) Yoke - 0,02 m3/piece
- (b) Leveller - 0,15 m3/piece-
(c) Plough . -~ 0.14 m3/piece
: : ’ Total: 0,431 mo

wood consumption®for .one set:

Mostly brecad leaved specics are used for

. mgking agricultural imploments: ' i
(iii) Fire'wood

On an average 693.5 kgs/head/vear is consumed.

This is equivalent to 0,96 n> taking 72§'kgs. of fuel
wood gguivalent to 1 HB{
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Lo7 - Present & Future Pop atlon, No. of Houscs &
Households s

Population, No, of houses and No., of households
for survey area falling in Tehri, Alrora & Chamoli
Districts were compiled from respective 1971 District
Census Books, while for the portion of survey area
falling in Pauri District for which Census Bock was
" not availablc, but the figures for whole district were
available, were worked out in proportion to the
survey area ln the district. Fer Tehsils which forned
cnly part of survey area, information in respect of
villages falling inside survey area cnly was caaplled
after markirg the boundary of the survey arcabn
Tehsil Maps. Degennial rate of increase injpopulation
during 1971-81 for U. P, State is 25.52% which has been
taken to estimate. populutlon/Nc. of houses/No. of
households in 19813 1991 and 2001 presuming. .the growth
rate during the period to be same as above, Decennial
grawth rate of 25.52% is equivalent to about 2% annual

atc compounled for 10 years and the number of houses/
househol ds for the year 1980, 1990 & 2000 has been
worked out by discounting the figures for the years
1981, 1991 & 2001 respfectively at the rate 2% and are
given in Table No.IV.3, " '

Tablb NO DIVGL_

Present and Future PopulationfNo. of Houses and No, of
T Houscholds in the Survey arcie -

Year Population - No. of No, of

) _ Kouses Housgholds.
197 by16,413 * 77,390 1,062,391
1980 - 95,235 9,26,000 * )
1981 5 422,687 97,140 1,283,527
1990 .- T 1,19,539 1,458,155
1991 6,564,069 1,421,930 1,61,319
2000 - ~1,50,045 1,98,516

2001 | 8,23,497 . . 1,53,046 2,502,497
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SUTVCY ATy,

—~ o e e T

nt {(1981)

the “Followir

bi:?wr: P -

.

4.0 Proso nﬁ LConsumption &7 weaod
in orﬂer to a2stimate
cvnsump*imn of woed From the
assumd-icrs hagve boon made
.-
(i) - The life »F housc.is

required for now cons+vuctioq
repairs evary year. Tn othcer
in tabhld Mo. IV.3 abovao,

97740 i.ex U771 vnew houscs
in replaccmont of old out
1705 new housds "will h-ve
of dncxrasc in wannlation,
neaw houses will r- nudir-
will nead r pair during the
total 3410 ncw housws wild,
hnuscs' Hecd r- naxs

will fFoquire construchtion &

Auring the yo-rl”
will haveo
LR RVIAES!
+o hco
Thus
con Foructien
VOAT .

ro~liro
& fduring 2001
154516 houswus nc-.

1% of +imber
required for
oo AR

1017 ymars and
will he
unrks, i aur-s
01, 1% of
censtructed
hnusc~ and TTTAQLTE235=
?ﬂGTru tee o meet domand
in +otal 120547 71=207A
CT1A0-"T1=C 710",
Similarly ‘uring. 1077
construction, 120711
+otal A531 new holises
d reppirs.,

'tn b\_‘

Anri

Nlso it is assumaed that no rous=ple timber From 100 year
old housds will he availahle. -

(id) Life nf ~ll aaricultural implen-nts (Yoke,
Flough =nd Loveller) on an average is two yoars i.c. theé

vearly o .nlacunaent

“imhor roquircment

in this casc will

hba .5 of new manufacture.

2 N J
(iii) 50% of Ffual wood rbqui}emcmf,‘thnugh very
cupseryative, only will be met From surveyed Forest
rusource and romamince 505 will e cmet Frnm'ﬁriU1tc R
Iandg, agriculitural vaste ingli'ing hrushuoor /branchueod
and convarsion washtane of timbher used in housohalds ctco.
- - [ -

On tho hasis of 2 ave Aassurmptions, the
rlffcrnnt hhusvhnld
out s undor -

conasumpiion 'of wood
«turing 12071 works

ToT

.

-
-

THITDOSCeS
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Unit - n” (W,R.E.)

(1) Heuse construction, replaoemc%t - 92,104
and ropairs (2876 Nos. @ 24 m
96169 Nos. @ 0,24 m3)

(ii) sgricultural lm;loments - 19,921
‘ (1,28,521 @ 155 @J :
(iii) "~ _ Fuel wood A
(for 5 22,681, @ 96/2 ™= ) s = 2,50,837
Totals - 36,2912
&L oG Future Demnand Tronds

‘The future demand of wocd will depend on
man& factors such asincrease in population/change in
income structure/prize trends of various commodities,
change in utilisation pattern -of w.od, availability of
substitute for~wood and consumer's preferencef%c.,
Population being mainiy rural scattered all over sdrvey
area major demand of wood at present anl in future will
be from rural’populaticn firstly because no substitute
of wecod is 1ike1y to Bbe available to these people and
sccondlly due to transportation and distribution problcnsn
Therefore, per 0ap1ta/per house hbdld consumption of wocd
for domestic purpceses is presuneld to be constant Tor
future and incrcase in the consumption of wooed has
been takén in proporticon to increase in populaﬁion.
The estinated demend o wosd for different pﬁrposes
at present and in future is given in Table Nol IV.4.
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Table No.IV.h,.

-

[
Pr.sent and Future Derand of Wood froa Survey bsrea

N “ ) Unite 02 (WeReE.)
S.No. BiTposc. ‘ l ’ Years .
_ : (T 1991 200
1e House congtruction, 92104 115610 1454
replacement & repairs. (25.4) :
t -
2e Agricultural’ ‘ 19921, 25005 3158~
Implements, i _(5.5) :
3, ' Fuel-Wood, 250887 314913 29527 -
- (69.1) '
Total estimated - 362912 455528 57176
. consumption in (100) . .
. survey arca.

-

(Figures in brackcts unler coluan 3 are percentage ). 3
o . ‘

is will be secn fro &bove that 94% of the wood
demand is for fuel wood and construction/repairs of
houses and is gquite heavy .rain an forest resources
of* the .area,.

»
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CHAPTER.V

TFopaIN BLAWITRICATION

5.0 Introduction:

. The Survey ~Tca had in.all 1605 sample plots,in
forest 1and in gre-n wash aren (corrcsponﬂinq to 337" Km©)
the. data of which have been processecd for +terrain Tnalysis
on wmlectronic gomputer & is uscrl as 2 bh-asis of terrain
analysis in this chapter. ’

5.1 Doscriptive: Terrain classification

- a
The basic terrain data_is clagsified as under:i-

© 5.2 ' Topography s .

Most of the arca (61,6070 has steep slopes.,
21.70%% oF the arca has gently rolling slopes vhorans 16.09%
of the area is preciritous Aand s little s B.53% of the
arca is Flat (sce t-ble No, Vol). . . -

5.3 0 ’ élﬂ%gt Most .,of thearea, 43.14% has slope af
an ‘_as5°- ESD%_1H ) 21.32% oFf the arca has lope of 27 30
(36%4-30%) . 23.63% of the arca has slope 45 ~6n0 (100 1734).

» B.75% of the arra has slone over 6“0(173%) ~nd

mn

4

3.09% of the arda has slope less than 207 (36%).

Most Sf the area . .
5.4 Stoningss./(39.56%)hhs loss than 304 of the

area covercd by. stonnsT 25.43% of the arca has 3INPe60Y, ofF
the land surface covered by stoncs. 17.00% of thr area is
unspecifiecd as ragards to stonincss 3.55% of the arca Has
no stones and 3,47 of the aria has over 7% of its land

- surface covered by stognes (ser; table V.2)., -

. /Most of thg area )

5.5 . : ﬂgﬂg§:/(33.92% of the arca)has humus 5§ em>20 cm
deep, 33.20% of thT arca has humus of lcss than S cms.
depth 20,277 of the arca.romains tincl-ssificd. 1.79 of
the arza has-no Wumus and 4.42% of the arca has humus
above 20 cms. '

(sec tahle Na. V.3).
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5.6 ° Soil Teoxture 3

35.73% of the 'ren hqé sandy loam, 28.69% of
the mnrece has clay loam, 19.97%¢ of the aren is unSpeCLfled
7486 of the aren has leam, 7.21% of the area has clay and
only C.24% of the are- hns pebbles-

. : (Sce table No. V.4)

*

5.7 - Altitude :

64.01% of the catchment lies between altitude

of 1801 mtrs. and 3000 metres 21. 54A of the aren‘has an a2lti~-
tude 801 metres-1800 metre. 13, h?% has an altitude of .

over 3000 metres and 1.04% of the ares hos an altitude of
less than 800 mtres (See table Ne. V.5) .

-

5.8 Soil depth :
. 36.3%5% of the are~ has: "s0il 20 cm.e= .
30 cm. deep, 25.67% of the ares 10 cm-20 cm. 19.97% of the
area remains unspecified, 13.05% has soil over 30 cmS., . -
4.,72% hns sSoil 5 cm—10 cm. ahd 0.24% of the aren has soil
less than 5 cm. °
- (SLC table No. V.6) .

5.9 ' Inter-relationship of slepg and altitude

In tho slope class of above 173% most of the
area (66.404%) is within an altitude range of 1801 to 3000 n
and 27.12 is Sltuated above 3000m, altitude .(table V:5)

In the slope c.ass of 1008 to 173%, 60.30% area
hns altitude & 1801 to 3000m. =nd 19.72% over 3000 m
altitude. 18:97% 2rea is located on Aan altitude of 801
to 1800 m. . . :

In the slope clmss of 58% to 100%, 671.54% )
aren frnlls in an nltitude class of 1801 to BOOO m, 10.9%%
in altitude class of more than 3000 m. and 26.3% in the tl~ss
of 801 to 1800 m.

Slm11ﬂr1y in the slope class of 36 to 58%,
69.68% aren falls in slope-class of 1801 to 3000 m, 7. 57%
arex £~11ls in the class above 3000 m. and 21.84% in altitude
range of 801 to 1800 m. s .
In the slope class of less than 36%, 80.77%
of area falls in 2ltitude clnss of 1801—3000m. and 15 .39%
in the alititude class of 801 ¢ 1800 m,. | .
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5.10 Anter-reélationship of slope and stoniness:

’ In . the slope clasg of ﬁore then 173%, 0.16 % area
has ove~ 60% surface cover: i by stones. 9,57% has 20 to
60% of surfece covered by stones (tqble V.7(a).

In tHe slope class of 100% to 173% only 4,89% ares
has more than _~ ° 60% surface covered ty stones, -38,97%
area has 30% to 60% surfsce covered by stones, and 22.56%
area having less than 30% surfeace covered Dby stones - v
C(rable V.7 (b} ) . ) -

In the slope class of 58 +o 100%, 42.44% area
has more then 30% surface covered by stones and 49,38%
area has less than 30% surface tcovered by stones(table
V.7 (¢) ) .

In the slope class of 36.56%, 37.78% of area
has more than 30% surface covered by stones =nd 52.64%
aread has lesz than 30% surface covered by Stones
(table V.7 (a) . - '

In the rlope class of less than 36%, 17.65% of
area has more than 30% surface stone covered and 5hs&1%

area covered by less than 30% stone coverage (table V.7 (a) )

5.11 Inter-relationship of slope snd_terrain

In the slope class of above'600(i73%)‘most,of the
area (93.88%) hass precipitous terrain. (table V.8(s) ) -

+ In the slope class of 45° -60°{100 to 173%), most.
of the area 568:67%) has st ep terrain and 30.58% is-~ |
. precipitous (table V.8(b) , . .

In the slope class of 500n450(58% to,HOO%)'most
of the arca (86.66%) has steep ter:ain and 12 ..24% has
gently rolling terrain (table V.8(c)

In the slops class of 20°-30°(36% t058%) the
65.98% arca has gently rolling terrain and 33%,19% aresa
has steep terrain (teble v.8(d) . )

In the sasy areas of less than 36% glope 73.08Y% of
areg has gently rolling terrain, 17.320% area f13t and
9.62% srea has steep terrain (table V.8(e) ).
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5.12 Inter—rulctlonshlﬁ oi sl;pb and scil t xture?

-

in thb slopg class nore than 1734 cnly 2. O4A arca
hes clay loan and L,76% orce has sandy loan (table v.9(a )

In the slope cl¢ as of 10G to 1734, 6.64% ares has
clay, ?1 55% clay loam, 5.64% koan, 27,704 sondy loai soils
t -~
(table v.9(p)).

In the slope class of 53 to 100%, 43,054 of area
has sandy loam, 32.40%% arca hes clay 10&? cnd 9.56% ar hi
hes clay soils (table v.9(c), . )

. In the slcocpe class 36% to 584, 43,75% arca has
sandy loemy 36.11% area clay loam and 6.25% area heas clay
s~ils -(table v.9(a). )

In flat areas of slope less than 36%, 54.01% arca
has clay loan, 27.387% drca have sandy tomn, 11.54s arca .
has_lcam and 5.77% of area has clay soils(table v.9(ch

LY

" - D " -
5.13 £g§g£~fblatianship,of slope, steoniness and soil-
1 Texturc: . - :
T In the sleope cloess of over 1735 slope, mast of thc

area hes % stoniness aver 30% of surface and has sandy
loem or 'other! soil grolps (tebie v.9 (al.

In the slope class of 1003 to 173% most of
the area has nore than )O/ surface cov;red by stoncs and
nas loomy séils(sandy loam, Loon and clqy loasm )
(table v.S(b)h

In . the slope class cf 534 tn 100 rost of the
arza has 1@55 than 30# surface covered by stoncs has
mainly cley loan followed by scyidy loam® soils(tablc
V.9(c '

In the slzpe class of %6% ﬁo 534 moét cf tho
arca has less than 30% cf surface covered by stones has
egual jroportlon af clay loam and sandy sonils

(table" V. g(d). . ’

- * In the slope class of loss than® 365 most of
the area has less than 30% surfacce caomwered by stoncs
. and has clay loan soils' (thble V.9(e).

-

.
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5.14 Operational Terrain classification :

The eperational terrain classification is done-
keeping in mind certain types of technologies which may be
of use under local conditions (Samset, 1968, Berry, 1978,
1981). It must be meéntioned here that verious technologies op-
erate over .a range of conditions each having its opti.s.al
Zone within the operational spectrum, under given conditions.
The range of each type of technology can be extended by ~
chenging the methodology of its use (BjerKelund 1971) or by
innovations or by using different attachments. Thus this
‘classification can be taken as indicative. .

Very advance technologies as Helicopters, B?:.loonsF
Air-ships, Air-cushion. vehicles, Hybrid systems, Pipelines
etc. are not being considered at present. It may also be
mentioned here that 13.41% area lies in- altitude above ;
5000 m, 2.37% in slope class above 173%, L.66% in 100917 3%
slope, class 4,754 in 58-~100%, 1.57% in 36% to 58% and 0.06% .
area falls in the slope cliss below 36%(table V.5). This
high altitude area may not be considered extractable due to
Silvicultural and environmental reasons. Therefore this
much ares may have to be reduced from the following csti-
mates given for each slcpe class.

514,17 Slope class .of less than 364 g

This is the slope ronge (3.09% of the total region)
in’ which vehicles or ground surface running machines 'can °
be used, normally. Tn the lower slope classes machines,
animals like buffalow or bullock c.rt may be used. In the
steeper slopes tractors with winches (m2chanical or
hydraulic), spidders, forwrrders etc. cean be used, 82.69%
of the area (table V.9) (e) within this slope classfno surface
covered by stones. Thus on this region no specizl éxtrnc—
tion paths will be-necded for off-road or minor timber
transport. Within this area 54.81% of the slope class has
clay loam soil. Thus this much region will be able to bear
machine load easily. 27.88% of area of this slope class
has ffiable soil, Therefore, this reglon may ot places need
a little compaction of extraction route or nay need crowlors
or belts over the wheels, to reduce per unit areca pressure
of the vchicle.
5.14.2  Slope class 36% to 581 :

This.1s the region (21.34% of the tdtal- region)
‘where simple Donnl gravity or other simple gravity rope-
ways may be used for hill faces upto 1000 m length, fdr
small dimensioned wood and for downhill extraction.

" Longer dimensioned wood for shorter distances’ of

say upto 300 m can be extr-cted by !'High—lead yvarding'-
using a spar or a tree.

.l (2.55% of*~the total regioril) has less than 30%
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For longer distances, un 11 extrachicon and
Tor ‘larger dimensions the nced will he For =ome simnle
light to medium sizod eable cranas. :

High le~d yarding in which the log is draqgied
mostly alonn the surface, may not be prnssihle wherr more
than 607 surface, is coverhd by stones (1.39% af the
total arcnof the sloen :lasq). The bAal-neco tract (?8,61%
"of the slape class) Aam be extracterd by high lo-ad veard-—
ing provided the le fus ave short i.e. dpta 200.377.q
only . .

i

-l S S Bl Promtg i ey PR

.14.3, -3lope class 58% to 17074

This is the sleope region €43.27%70 oF the tokal
Area) where cither gravity ropecwav is used or simple lict
duty cable crancs can he uséd. Much extraction can also
ho tricd for the small woad. This region may_ be treaficd
as a transitinnal zone botwean casv to dif"icult texrrain.

S5.14.4 Slonc class 10%% to 173%.

This is the slo © roagion (23.629% of +he tohAql
region) which woulrd mostly be cxtracted out by some asort
oFf zable nrancs unlcsg‘thg Aimcnsions are small, Mulesg,
may be used with making some mule paths. Im the convert.
ienal logging where in sity sawing is still practiged,
this r~gion my bz extr-éted cut by lo g chutes or s)lidces
(dry or wet) also. For wed slides, cnough water should -
be abhilablc. i . « i} "

For shorter dimensions as scntlings or smalla
wvood as fuclwood ox Pulpuoo ’y, gravity xopeways may also -
be uscd with ‘proper care-of not aligning it fully Aecress
the tontours.

5.14.9 -éépgg class morc th-~n 1737

In all G8.75% arna of the study rrgion fAT1ls
in -<this zonec. Extraction from +this regson though e-h he
done, but it moy perhaps be better if such slepes re 7
normally not extracted due to environment-l -nd pProtec-
tion roasons, ’ ’

' e
5,15, . CONCLUSTOMS

The detailed totrnin data which is of some pe-—
rmane—-nt’ nature is given in par-~ 5.7,to 5.13. Ft can "be
of usc for planning macro-lowel logging oaperations. A
model of this is shown in para 5.114 o 5,19 with scme moro
locAal d-ta inputs, fFurther Analysis can be donc by the '
h:lp of the various tables provided herc. These talles
can be uscd for ro-nd planning (Sameet 1067 T
A Bokry 1017) by estimating the loeal " winding factor "
and the "extent of varjicus tvpes of existing roads.

The det-ils given here can also be used For
Plam—ing man ant machine inputs rrguired at the time of
nctunl exccutin of the project. Drt-iled cost and
other dinputs mhy alsc hbe cealcul-ted usina +the cxistintg
cost distribution into various coast beards of +“he sub-
opnrrations. s ’
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CHATTER= VI
AERTAL PHOTO INTERPRETATION AND THEMATIC MAPPING,

The.interpret~ation of aerial photographs of this
survey area Wnas dqne’with fecllowing cbjectives:

(i) 'To classify the arc- under different 1~nd use and
forest covdér types. Lo .

(1ii) ' To classify the forest stonds according to tree
crown coversge showing dense, medium & low density
forests, . .

*

(iii) To separat% the suitable are~s fit for plant~tion
purpose from the borren waste 1land irrespective of
legnl status of land. Such areas may be thken up
for ~fforest~tion.

(iv) To identify the degradcd fTorests (forests dnmaged
by grazing, felling ctc) such aren -necd priority
in protection. R

(v) To prepare a lond use ~nd forest cover type map
on 1:50000 Scale, : .

The- photographs used for interpretation were: of
the period 1975 to 1977 and their quality & printing ¢
wars not good from forestry photo-interpretstion point of
view Aren of about 1100 square kms for which aerial
photographs were not aveilable hns been marked as
'photo~gap! on the maps. ’

Land-usg Classes delineated -

. v . )
Various 1land use, forest cover types delinented
were 75 follows:

(i)  FORESTED LAND

Coniferous forests: - Symbols
o Alpine prstures/high level alpine scrub F 1
) Fir/Spruce R 2
o Mixed conifers~(Deodar, Kz2il Deodar,
Kail-fir, cypresses ectc.) F 3
o . Kail F5
o Chir - F 6
, Loniferous mixed with hordywoods Symbols
s Brond leaved mixed with coniferous species .
- Foa
Brond leaved Forest
0 Upland hardwoods - (comprising mainly F 7-

¥

o1Ks & other upland
bro~d leaved species)
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Miscellancous forost—below 1200 metres o
altitudes

S~1 forest ) F 9-

Degr~ded forest ) Df

Scrubs divided into following c~t-goriess-

o

O

O

‘Scrub (on steep are~s) Sb
Jcrub on moder~te to gentle slope Sb-P

(suit~ble sites for plantation under socinl
forestry schemes)
A1l plrntotions irrespective of species codcd P
into one¢ group.

Forest.bl~nks {tree density less th-n 5%) P

-

For detcrmlnlng individu~l forest types the percentrge
composition of spccies w~s considered 80% or, more.

For mixed forest type the percentﬁre comp051tlon

of mixed specics collectively constituted 80% or more.

(ii)

o}

O

R

(1iii)

NON_FORESTED LAND

R -

Are- under perm-nent snow/glrciers S

Arcr under water viz River, stre~ms pon-ds; W
lakes (artificiﬂl Qr naturanl) Reservoirs

Exposcd rocks/barren lond £1lling below sSnow
line to 3000 mi. (down) altitude above msl.

Fven the *exposed rocks and steep are~s below
3000 mt. ~1ltitude will ~1lso be includcd

in this cPtegory - X

Bnrren lnnds, gross lands on gentler slopes

£~11ling below 3000 mt. altitude ~ BG
1Hill terrnced cultivation slope - é5% : « Tc
V-lley cultivsation slope - 25% » Ve
Orch~rds-— Apple, ornnge, Mangoes etc. 0

.

Den51ty ClﬂSSlflCﬁtlon'

Forest "types F2 to Fg were further classified
into following three density classesi—

Density Clnss ' Code
High density 61% & more . | T
Medium density 21% to 60%

Low density 5 to 20% ‘ ‘ I1I



(iv)

(v)
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Minimum crea of delinention:

Arca of 0.5 x 0.5 cm un aerinl photographs-

(me~suring minimum 6.25 ha. on ground) was considercd
¢ minimum orea for delineation of 1ond use & forest
stands. ©“miller nrcas were not delincerted and were
merged in the adjrcent large stratum. Rivers, mnllahs
12kes rcservoirs, ronds etc werce not delinented as they
are already shown o survey of Indi~ 71 : 50000 topo
maps which have becn used ns basg mops.

Annotntion
Forsest txge - Numerntor
Density - . Denominator.
‘Numer-ator - . Forest Type
Denominator, Denéity
“~ . - )

Example: Fo Fir/spruce_

IT Medium

+*

Forest typg maps prepared

The details of the interpreoted rerinl photogr-phs
were tronsferred to the brse maps on 1 : 50000 scale
by Survey of Indin- Verticrl skctchmestlir & Zoom
transferoscope were used for transfoerence purpose.
The tronsferred det~ils & symbofs were jointly
corrected by the staff of forest Survey -f Indin &
Survey of Indin. Mapping wns completed for the follox
wing part of full map shecets :

53 J/11,12,14, 15,16—-. . ‘ o 5
53 N/1 to 8, 10,11,12,14,15,16- T4
53 0/9 1
62 B/3,4 . 2

Total 12277
Aérinl photogr-ophs for sheot nom 53 M/8,12

53 N/9313 & 62 B/1,2 (tot~l 6 sheets) were not supp-

—lied by Survey of India.
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CHAPTER - VIT

[reerrs AR WM s W

GROWTH RATE AND POTENTIAL ANNUAL CUT

7 Growth Rate ,
i The growth rote of Chiry Deodsr, Kail, Fir,

Spruce wnas studied by trking out boring with the help of

presler borer and mersuring thickness of last 10 years &

20 years annual rings of randomly selected sample trecs.

For wont of adequate data from somple trees no useful

result could be derived and hence it wnas decided thnt

annual  basal area increment percent as estimated in

adjacent Bhagirathi, Bhillanganga & Yamuna Catchment area

surveyed in past be "Hopted for conifer species ofi this

survey arci. The present sUrvey area being adjacent to

above 2ren, growth pattern in them should not differ much »

from e=ch other. The past onnusal basnl area incremeént percent

of Bhagirath, Bhillangongs & Y~muna cntchment aren which+* -

were Adopted for-present survey ore given in Table No. VII.?.

This table and others of this chapter are at the end of ™ =

this chapter. Growth percent in volume may be assumed as

the growth percent in bnasal ares. In absence of. any bnsnl

area increment percent available for Taxus bacecata/

Cupressus torulensa, increment percent of fir which

is least among the conifer speccies. has been adentced

for these species to. work out their volume increment.

No felling/stump analysis werc done to nsscss the age

of crop to find out age—dimsmeter reloationship or age-

height rclationships. Howcver, diameter-height

rclationships of few important specles have been worked

out and given In Table No. VII.2 and the curves in Table

No. VII.3,to VII.10. T
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7.2 PRESTNT & FUTHRE FONT 5T MAM AGTMAEMT
s _fm ORZST MANMAGEMEMT

- -

. The prescent forust m-mnacoment in this arcn is
reaul-ted by working n Aans oF the rospoctive divinions “nc
tho min~gement prescribod thorcin is aiven hore in hricT.

Foreets are mam-ged with the m-in ~hjectives o conscruo/
.extend the exdsting forcst/ver t-tion cover Far w-t: r an-r!
soil cnnscrvation, flood contrel And red'ucing environmertal
pollution, to stock the exdistine Fforosts Fully by natuxal/
~rtifici il roouncoAtion motihortsy o mect the richts/conce-
ssicns of the. local copulatincng to nrovide laeql in'ustrics
with suficirnt suprly of timber, fucl, coal, Fosin & o
mecdicin~l plants; o proteet ~nd tioat the ~roas suscont
ble o' 1anéd slide/skil cresion by cn¥nrcing ban or rcocstr
ct trec felling: to ,'rotcet And dav-lop tho wild 1iFo M
develeoping their h-abitat and finally crcating intarost and
auskening ameng the local peorle Far protertion and .
devalopment of Torcsts.

-

Norending upon the terrain Apd condi“ian of
the cxon, forecsts have becon put undér various woxking
circleées for thceirx Txomes man-sgement . “reas havinog slope
moatly above 45% and Aaltituds ahove 2750 moetres which
are vulnerable to landslicdes/scil crosion & whosc nrotcc-
tion from s®Xl/water_conservation point of vicw is )
cssenti-1 including degradod nak Torests duc to execassive
lopping/Ffelling in past now ncerding rast have cgencrally
béch put under protecticn or conscrvation—cum-imnrovemant
workifg-cirecles, Grecen foelling in such Arcas are

bannerd ~nd rcwov-1l of dry/uprnoterd trocs mnly has been
Tpermitsld to meoeot domand of local richt heolr'ers/caoncaoss—~
ionists. Trcatment »Ff areas ocffectod by l-nd slidas/

s0ll crosirn and bl-nks have hden proscrihcd by nlanting
siit~ble spocics in such srecas. Main siress of manaocmant
in such arcas is to protcct -~nd impreve the Fore st
cover fer nrotection of arca ~grinst scil cresion/l-nd
slips And for w-t.x» ednscrvation.

: Bhir Aarcas mostly lecnatcd on slopes bectwoen

300 to 4509 uhcrs éoncentr-ted folling 2rc not ~dvisahle
-in the interest of snil/water conscrvation hut at.the
“same time Ar hevily” burdenes with rcecmands pf right
holders/concessionists hoth For hig Anc small si-=g “imSer
~nd neced speci -l nr-tockion anct where regoneration is not
coming up s-tisthactorily hove heen gencrally put uncler
chir selccticn working circle. To reduce +ho intensity
"B Felling andfoxr loncer tapping of trecs For resin,
exploitable 'iamet r of 50 cm. dhh has been fixed -s

this sizc is also suitable for mecting demand of
concessionists.
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"All the remaining Chir forests which could be .-
commercially exploited without. any danger of severe soil erosicn
and can be regenerated satisfactorily+have generally been
placed under chir uniforfm conversion working circle. Under this
System natural "regeneration will be obtained under shelter -
wood suppleanented by artificial regeneration where, nécessary,
These forests are primarily managed for producing résin whose
tapping is started from trocs with minimum 35 cms. DBH attained
in about &) years. For producing B.G/M.G, sleepers most in .
demand trees with minimum DBH of 50 cms are considered suitable,
Maximum M.A, I, for stom timber in quality II Chir crops is
achicved in 110 years and 4in gquality III in 110 to 120 years.
Quality II Chir crop uttains DBH,0f 52 ems. in 100 years while
quality III crop attains DBH of 51 cms in about 120 ysars, =
Luality of crop waries from division to division between
II & IIT and hericc with a view to tap the chir trees for longer
period, grow to sizes suitablc for producing B.G./M.G. slcepers
and in the intercst of slow rate of conversion, exploitable
dia fixed varies from 50 to 55 and rotation from 160 to 120
vears, .

All those commecrecially utilizable Fir-Spruce forests
ceither pure or with their associates situated in remote
difficult areas from where exploitihg big size timber only is
economical-wherc maintaining dense trees cover is essential
to stop land slide/soil erosion, where rotention of largg
numboer of scied bearers due to DOOor seeding and regencration of
Fir is essential, have generally been included in Fir/Spruce '
working circle, These are to be managed under selecction systam
with exploitable diameter of 60 cms. DBH for Fir (size which
is also suitable for conversion into B.G/M.G, slecpers) attain-
@d in dbout 160 ycars age. Natural regeneration will bo supplo-
mented by artificial- regenerztion in open canopy forests,

_+All thos¢ forests of Ban, Kharsu Oak contiguous to
habitations which have degraded ang in critical conditicon due
o indiscriminatca 1opping/ grazing in the past resulting in
heavy land slides/soil erosion affectdng adversely agriculturdl
land and water rescurces lower down in the area have generally
been included in B-n oak or Ban cak improvement .working circle.,
Demand of right holders for agricultural implemecnts is mostly
for Ban oak trecs of sizes betwcen 30 +to 40 cms dbh and this
sizc also considered suitable for fuel wood, No religble growth
statistics of Ban oak are available but on the basis of
analysis of data in old working plan it, is accdepted that they
addiceve 40 ams dbh in about 180 Years. Regeneration of Ban oak
trees felled in the past under coppice with standard Systam
has been very unsatisfactory for want of protection from
cxcesslve lopping / grazing and, therefore, seldction sy steam
hns been proscribed for these forests. Blanks created as a
result of selection felling are to be planted with speciaes of
Oaks and other fucl speecies and, to protoct Ban ocak crops
rotational lopping on 5 years cyclec is prescribed. Duc to

~
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absencec of younger age classes and prepondarence of mature
and over~mature trees in these forests, exploitable dia-
meter prescribed varios from 60 to 90 cms. in the divisi-
ons, . . )

All those forests of Cuprassus and Kail locatad
in remote Jifficult arcas from where removal of only big
sizcd timber in the form of sleepers can be done economically
and at the same time maintaining good vegetation cover against
soil ecrosion is @ssential, has generally becn included in
Cupressus-Kail working circl., Exploitable diameter of 50 cms.
dbh has been fixed for Cupressus, Kail and Deodar while for
Fir/Spruce it is 60 <ms., under selection system,,

Suggesting future management requires in=depth studies
in vzrious roespects like- compositicn or type of forest, size
Of crop, extent in area, terrain, pace of regencration, size
of timber roequired to be produced, local demands otc. which is .
beyond scope of this sSurvey. Moreover, management is long-term
planning and should not be changed fregquently which may lead
to sacrificing major portion of the crop’ and effect locality
conditions adversely. Heonce forests of the area may continue
to be managed under existing silvicultural systems unless
modifications thercin for better managcment have been evolved ’
aftcr proper rescarch. In this report, cight forest types have
beén adopted as explained in Chapter~II ecarlier. ‘

-

T¢3 Valuation of the Growing Stock in various forest types,

The area. and other detzils given in this para pertain -
to thuse sitaated on slopes. less than 60° ( cxploitable forest
area) cxcept whan stated othorwise, Distribution of volume,
stams and basal arca per hcoctarc in diametear classes for variou-
s forest types is given in table No, VIT,11.

(i) Chir Typec ,

‘The area underMthis type is 586 km® with total
9742774 stems of which 8100709 ( 83.15%) are of Chir. The
total volume in this type is 5827801 m® of which 5581527 m
(95.77%) is of Chir. Percentage of growing stock in dia
classecs 10-20, 20-40 an? above 40.cms is 5.12,.29.98, and
64,90 respectively, Out of 586 km® arca 470 km® (Table No.IT.20)
is in slope class less than 45°. 92, 2% of arsa (Table No,II.24)
has inadequate chir rogencration.

3

Staems angj basal area per hec. in tho type is 165
number and 11.4 m® rospectively frem which average crop
diameter worksaout Lo 26.24 cms. Volume per hectare in tho
type is 99.4 m”, 2.72% of stems and 18,44% of volume is above
60 cms DBH, Among the various parameters of crop which can be
measured with fear accuracy, basal arca ( calculable from .
D.B.H,0.B. also) por hec. is the only parameter varying lcast
as compared'to othors with change in age/site gualities and |

hence can give some idea about extent of Jeficiency of
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stocking of crop when compared with basal area figures for
fully stocked (normal) forest, Yield tables published though
are applicable to regular forests where various age gradat-
ions are situated on separate areas nevertheless information
in them when compared with that of irregular forests .

( for which no yield tablas available so fat) prevalling

in the'survey” drea .where all aye gradations are inter-
-mingled ever entire area can give some indication about
.stocking position in tham. A normal forest is one which

has normal scrics of age classes or proper.distribution

of trees of all dia. classes, normal increment normal
growing stock., Though all the above threc perameters

should be studied to test the normality of a given forest
but dué to irregular and mixed nature of forest prevailing
in the survey axea in. which increment put on by crop is |
not: known, only growing stock and number of stems has been
considered to get idea about extent of deviation from
normality, In a.fully stocked (normmal) chir forests ( as
per yield tables) numbir of stems, basal area, growing .
stock per hectare, for a crop, dia of* 26,92 cms. for ° .
IInd quality ( presumed to be thc ayerage qual-ity in - -
survey grea) is 390 numbers, 26.4 m“ and 291.78 m respect-—
ively gs against,which in survey area these are 166 stems,
11,4 m™ and 99 m™- respectively. for a averagé crop dia of
26.24 cms. Thesce give 2D indication that forests are under
stocked by more than 50% compared to fully’ stockod forests,
Such open/ depletcd forest render site " to .excossive soil
crosion and other ecological imbalances and hence theaere

is necd to improve the stocking in tHem to cHock such
ill-effocts, Considering thc understockad nature of

forost and also the fact that Chir is an important sourtc
of resin for which trees may continue tb be tapped,

no commuercial green fellings are suggested in these

forests till they arce brought to near pormal stocking, -
However dead/dry and from pockets having nearly full ,
stocking, silviculturally available troes ( which cannot
be quantified) may be romeved to mect the local demand

of right holders/ concessidnists.

hd .

.
{(ii) " Deodar & Kail tyono »

Arca under this type is 20 km2 with total 472000
stans of which 268000 (56,78%) are of Decodar’ followed
by 88000 ( 18.64%) of Kail. This-type is least in c&xtent
in the SYrvey arcea. The total volume in this type is
433772 m” of which 382062 (88.08%) is of Deddar followed

s *
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Jlt »
by 28079 m; { 6.47%) of Kail, Percentage of growing
stcck in dia classes 10-20, 20-40 and.above 40 Ccms. 5 T
is 4:94, 9,65 and 85,41 respectively. Out of 20 km
- arca 10 km” area.had §lspe less than 45%”, 35,74 (Table No.,
II.24). of area has inadequate regeneration of Kail/Decdar,

S—-tems and basal,area per hectare in the Lype
+is 236 rumbers and 20.86 m“ respectively from which’ :
average crop dia works,out to 29,69 cms. Volume per. ha.
in the type is 216,8 ™ In ndrmal deodar forests -
number Of stems, basal area and growing stock per ha.
for average.crop dia of 29,21 .cms. in TI quality

{ presumed to be averase quality in gurvey area) crop
is 812 numbers, 54,4 m“ and 574.47 m Tespactively 5
wherc-as in survey arez they are 236 numbers, 20,8 m’
and 216 m~ respectively for average crop dia of
29.69 cms, All these give an. indication tHat fcrests
arc understocked by more than 60% compared to fully
stocked ( normal) forests, '

(iii) Fir, Sprucc & Mixed Conifer

. The area under this type is 108 km2 with total
3I82625 stams of which 1593000 ( 50.05%) igs Fir followed
by .216000 ( 6.79%) of Spruce., The total volume in this
type is 2911313 m” of which 2151692 m~ ( 73.91%) is of
"Fir followed by 236539 m” ( .8,12%) of sprucec. Percentage
of growing stock in 3ia classe .10-20, 20-40 and above
40 tms,, is 5.82, 18.78 and 74.40 respectively. Out of
108 km™ area 66 km“ is having slppe less than 45°,

- B8,5% of area has begen inadequate regencration of
conifer species ( Table No, II.24). -

Stems and bagal area per ha. in the type is
294 number and 26,8 m respectivoly from which average -
crop diameter workd ouf to 30.23 cms, Volume per hay
in the type is 269.5 m~, In abscnce Gf any yield
table for Fir/ Spruce, to get some idca sbout extent of
understocking ind these forests it may be worthwhile to
compare stocking as given in yield table for Kail, a
species occuring in adjacent zone. For, a crop dia of
31,50 cms., number of stems, basal aree, growing stock
in IInd quality { ag per yicld tahle) Kail forests is
575 number, 44,77 m° and 488.06 m~ respectively as
agalngt which survey area has 294 stems, 26.8 m° and
269 m” respcctively for crop dia »f 30.23 cms., Even
though mumber of stems, basal® arca and growing stock
in normal Fir/Spruce forésts due to their being comparat-
" ively shade bearers with constricted crown formations
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A - .

will be far more than Kail but coven compdrlng with Kail,
stocking in survey arga is less by about 40% as comparad
to fully stocked forest, On the sne hand Stocking. has to
be built up to bring it to -fully- stocked canditicn, but
on the other over mature stock ( 'above 60 cm dbh) whose
proportion is’as high .as 45.64% nced ranoval within
rcasongble periods Hence some yield by f;lllng avermature
end alLVlCUiturully available trees may be taken out to
avoid déterioration due to develspment of cull in over-
macure stock,” .

{iv) " Bah Oak.Type

‘ - The area under this type is 300 km2 with teotal
17169462 stums of which 8095077 ( 47.15%) areé of 3
Ban Oaks The totalauolumc in this type is 4174835 m
of which 2783674°m~ ( 66,68%) is Ban -ak, Perceéntage -
of volumc in dia class 10-20,  20-40 anf above 40 cms.
is 14,82, 27.41 & 57,77 respectively, 1.79% of total
stems and 28 34% of total vgylume is abovg 60 cm, dbh,
out of 380°‘km“ area, 276 km® arca has sIOpe less than.
45° (Table No, 11.20). 67% of the arda ( Table.No., II.24)
has inadequate regenerationg

Stems and bgsal arca per . ha, in the’typb is

451 number and 19,2 m” respectively from which bve arage
crop "Tdiamcter worksaout to 20.68 cms., volume per :ha. in
the type is 109.8 m~, For a crop dia of 20.68 CMms’, Crop
height as read from crop JlancrOp height curve for R
Quercus incana in survey are is 10 metres, In a fully
stockod Quercus incana forest stoms basal arca and
growing stock per Tha. ( as per yicld tabile by crop
diameter) for crop dla of 20. 32 cmg., & crop height

12.50 meters is 771 number,25.03 m“ & 193.12 m~ respect-—
ively, ghere in survey arba thess arc 451 number «°
19.2 m"& 109 m respectively for crop dia of 20.68 "cms.
Thus all thesc give an indice ation that forcsts are
understecked 'by about 40% as compared to normal though
Iraszl arca app-eors inflated duc to prpscnce of more
trecs in higher diamctern classcs,

-

{v) Mcru Kharsu Oak Typeo )

—

_ The area under this type is 354 km? with total
16308463 stems, of which 6438134 ( 39,48%) is of Moru
followed by 1408101 ( B.§3%) of XKharsu. The total-: volume
in thé& type is 9496738 m~ gf which 6393604 ( 67.33%)
is of Moru followed by 1580603 { 16 +64%) of Kharsu,
Percentage of growing stock in dia class 10~-20, 20-40
and above 40 cms. is 5,78%, 20.47 & 73.75 respoctively.




-
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Out of 394 km® erca 302 km® arca has slope loss than
459 ( Table No, II.20). 84.5% of the arca ( Table No,
II.24) has inadequote regencration, :

Stems and Basuwl arca per had. in the type is
413 number & 27.9 m” respectively from which average
‘crop dia. works out Eo 26 cms, Volume per "ha, in .
the type'is 241.03 m~, For a crop dia ~f 26 .cms. crsp
height as rcad from crop height-crop dia curve for .
Querc¢us incana in survey, arca is 11, 60 mecters, In abscnce
of any yield tables feor Moru/Kharsu it may be wé&hwhile
to compare-stocking of survey area with that of vield
table figures for Ban Oak to get some idea-apout the
stocKing. For a crop dia. of 25,40 cms. & cre» height
14,33 meters number of stems, basal area and growing,.
stock por Aa. { as per yield table by crop digmeter)
for ban ocak high forest is 543 numker, 27.55 m©198.02 m
reSpeCEiVGly whergas in survey area thesc arc 413 number,
27.9 m” and 241 m respectively for crop dia of 26.00 cms.
This gives an indication that stocking in these forests
is approaching normal ‘as far as basal area is concerned
Jbuts s understockcd by 25% in stems and overstocked by
20% in volume which in othoer wondts means that stocking
in lower dia classes is lcss & more in higher 3dia classes
than redquirements, . . )

-

(vi) Low level brozd leaved or miscellaneous types

- The arca undcr this type is 76 km? with total
1904105 stems of which 61621 ( 3,24%4) is ban oak follow-
cd by 32864 4( 1,73%) gf Chir. The total volume in
this type is 266760 m~ of which 43373 (16, 26%) is of
chir followed by 10713 (4.02%) ©of ban oak. Cut of total
76 km” arca 56 km“ has slope less than 45°, 61.1% of
the areca ( Table No. II.24) has inadequate regeneration,

Stems and basa£ area per mx. in the type
is 250 number and 6,6 m respectively from which
averagc crecp _diamecter works out to 16,39 oms. & honce
crop on the whele %s duite ypung, Volume per Hse. in
tho type is 35.1 m Crop on trne whole is young and
stocking ' .alsc is very pooxr with open canopy. With a
view to improve their stocking as well as to cnsuro
protection against soil crosion, no green felling -
( yic¢ld)is suggested to be done in these forests. for
the time being. Stocking” should be improved.by Dl anting
as well as by effective measures D protection of
these forests against, adverse biotic Factors whosco
incidence is very high. '
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(vii) ° High Level Broad leaved or miscellaneous type

. The area under this type is 928 km2 with
42995431 stems of which 4637683 ( 10.79%) are of Quercus
incana followed by 2700686 ( 6,28%) of Quercus semecarpi- 3
folia followed by the total volume in the type is 18905182 mof
which 4048791 (21‘42%5 is of Quercus semecarpifolia ’
followed by 3099516 m~ ( 16.39%) of Quarcus dilatata,
Percentage of growing stock in dia ‘class 10-20, 20-40 &
above %O'CMS. is 7.9, 18.31 & 73.91 respectively. Out of
928 Kkm* area, 690 km drea has- slope less than  45°. 60,9% -
©f the arca ( Table No, II.24) has inadequate regeneration,

Stams ang basal area per ha, in the type 1is
465 number -and 26.1 m respectively from which average
crop dia works gut to 23.75 cms. Volume per ha. .in the

type is 203.7 m”. Since Quercus incana is most pr&domincent
species in the type stocking in survey area has .been 3
compared to stocking given in yvield takle by crop diameter
Ior Quercus incana td get some irdication abdut the

, stecking as compared to fully_stocke@ forests., .For a crop
dia of 23,75 cms., crop héight as read from crop dia-crop
height curve for Quarcus incana in survey Aarca is -

1l mcetgrs. For a erop dia of 22,86 cms. and crop height

of 12,50 meters number of stems, basal area and growing .
stocck per Ha, (as per ylcld table) ip ban oak foraests

is 615 nmumber, 25.26 m*.and 184,03 m _respestivgly whegaas
in survey area these are 463 number, 26,1 m° and 203 m
respoctively for crop dia of 23.75 cms, Thus stocking in
these forests is near normal as far as basal area and
volume is -concerned but is understocked by 25% in s-tams,

(viddi) Conifers mixed with broad leaved and others type

.

The area undcr this type is 470 km® with™ |
total 16134949 stems of which 2721869 (16.87%) is of fir
tnllowed by 1781869 ( 11.Q4%) of Mory cake The total wvaolume
‘in the type is 12680480 m” of which 4641572 (36,50%) is of
Fir £ollowed by 2662656 {(21%) of Moru Oak. Percentage of
growing stock in dia classes 10-20, 20-40 & above %0 cms,
is 4.89, 16,88 & 78,23 respectively, Out of 470 'km® 332 km
arca has slope less than 45°, 84.8% of the arca
(Table No.XI.24) has inadeguate regencration of broad
leoaved «specics, ‘ .

2
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Stems ang basal area per ha. in the type is 343
nunmber and 27,2 m° respectiicly from which average crop '
dia works out to 28.17 cms. Volume per ha. in the type is”
269.8 m~, Since fir is most predominent species in the
type, stocking in ‘the survey area has betn compared
to stocking in yield table for Kail (Conifer occuring in
adjacent. zone), to get some indication about the 'stocking
as compared to fully stocked forest., For a crop dia. of
25,40 cms,, number nf stems, basal area and growing stock
(as per yield 'table for IInd dqyality Kail) per ha. in Kail
forests is 724 number, 36.73 m“and 366.66 m reSpGCEiVelY
wheregs in survey area there are 343 number, 27.2 m® and
269 m~ respectively which indicates that they.arc under—
stocked by more than 25% as far as basal area and volume
is concerned-but understocked by more than 50% in stems,

7.4 Potcntial annual cut ( Yield )

The goal of scientific managanent of forests is
to bring them to normal condition (full stocking) under
which a site will yield maximum wood and deteriorate least,
From such forests maximum yield that can be taken out is
equal -tc the increment per year put on by the crop. The
survey area being in Himalayas and in catchments of fow
important rivers, the necessity to maintain good treco
cover in the aréa against scil erosion and over all
maintanance of ecological balance need no more emphasis and
remcval of wood from thesc forest should be only after
their protective role has been fully ensured. Only fully
stocked forest having complcte canopy covér can ensure
full protection to site and r aintain proper balance.

Growing stock as earlier explained varies from

"place to place and is not normal, position being worst

and critical in Low-land broad. leeved and Chir forest

typer and as such no felling (yield) are suggested from

these types in order te give thém rest and build up

stocking to bé supplemented by planting to bring them

toe fully stocked conditicn, Though exploitable arcaz in
earlier survey reports prcpared by this organisation

usced to be taken upto 60° slope but for this ;'survey area,

for the remaining six forest types in tune with prescrip- .
tions of working plans ( which were received _after data

haid been processed ) prescribing that no green fellipg (yield)

-
-
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is to be donec from areas having slope 45° and above
which are vdlnerable to héavy land slides/ snil erossion,
proporti~nate growing stock ©f the having slope below’
45° only has been taken into account to arrive at the
yield in these types. Yield from a forest depends upon
the position of growing stock, its ccendition/age, growth
rate, silvieciiltural system, rotaticn, pace of regenera-
tion etc.. Therefore, in order to estimate yield
precisely, a morge detailed study, of growing stock rand
its condition in each management unit is neccessary
which is beyond scope of this study. Though scme data
on growth rate of conifers is available, no reliable
growth statistics for broad leaved species is available,
Duc to above limitations viz., abnormal condition of
forest and want of reliable growth data for species, no
single yield formula based on growirng stock and incroment
can be applied in arriving at reascnable yield., As statead
earlicr most of the forests below 45° slope are being
managed under sclaction system except small portion of
Chir having gcod stocking and on easy terrain, which arec
being managed under conversion to uniform systam
invelving concentrated fellings, Explojitable dia fixed
for Chir in survey area varics from 50 to 55 cms, with
rotation 100 to 120 ycars. Exploitable dia fixed for
Fir/Spruce is 60 cms, DEH and rotatlon for Fir is 160
vears and some rotation is suggeste& for Spruce which
occurs mixed with Fir though its proportion in the
forests of survey area 1s very less as compared to Fir.
Exploitable diameter fixed for Kail/Deodar/Cupressus
.is. 50 cms, Deodar of ITInd guality takes out 150 years
to attain 50 cms. DBH and sama rotation of Kail/Cuprossus
which occurs mixed with Decdar but whose proportion in
the forests of survey area is very less as compared to
D?odaf‘has besn adopted to werk out yield. Exploitable
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dia fixed for oaks Varng from 60 cms. to 90 cms. DBH in
the survey area. Rotation for the .Oaks/Upland hardwoods
ha-s been kept 150 years i.e., same as for conifer species
of their zonc to work -ut their yield. Keeping in view
the management practices being followed and stocking of”
forests in survey area, attanpt has been made tb work
out yield using following formulae, It is added here

- that potential -ahnual cut worked out is indicative only
as working out.accurate yield is not feasible djue to
limitations &tated above..

. For furcst typos — (i) Deodar-Kail (ii) Fir/Spruce
" and mixed conifer (iii) Conifers mixed with broad-leaved
{iv) Ban Oak £511>wing formulac have been used 80 work |
out yield in vyyi-w ©f the fact that they arc understocked
and stocking in them has to be build up by retaining
part of the incromcnt put .»n by the crop.

- {a) Yield = Annual Increment (A.T) ) .
- N N 2 -
This is applicable in case of conifers species
only. '
() ) Yiéld = Growing stock
' . * Rotaticn

-~

This is modifiell Von Mantal's formulae in which
half of thé growing stock is taken into account Jue to
understocked and abnormal Iqture of forests in survey
arada.

For forest types -~ (i) Moru/Kharsu ozk, (ii) High

level broald. leaved in which stocking i-s near full chld
will be calculated by‘followlng formula

a
(a) Yield = 2 x Growinq stock
Rotation
(b) Yicld = Annual increment
“ This is applicablc in case ©f conifer species
onlve '

Iower out of the two yicelds will be adopted
for conifer species.

*
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Rotatinn & cxploitahle diameter for fir/sprucc
and mixaud -conifer forest tvupc is 160 years & 70 cms.
resnectively while Tor Dodc are kail twpe they arwe 150
yoears - 50 ems. r spectively. For theé roemainineg four
fozZuse types viz.e Tan nak, fnru,/KRarsu oasks, high loval
broad lecavsd, ConiTers mixod with broazd.leaverd, rotation
and exploitabhle fiameter is kept s 150 vears & 60 cms.
Tesrecotively -

i

3

2]

» ~ - -
. The apouing stnck of arca helow 4A5° siona in

forest typos — Dandar-kail, Fir/Spruce & mired cenifer,
Ban oak, Moru/Khorsu oaks, high lavel hroan--loesvet',
conifors mixes with. broad leave ~re givin in tabhle
No. VZT.12 to VIT,77 and hascd on these, potontial
annual cut {yicld) warked out for thesc types hy akhecve
mentioned formulac in tahle Moo VIILIG +o 20. The Fipal
potential annual cut " (yicld) "alepted for tlicse typas
is aiven ir table No. VITI.21.
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x &
W00D BALARCE
WOOR FALANCES
3.7 From the consumpiion studics as discussed

in Ghanter IV it is observed that for hause construction/
repairs, mostly deodar, kail, chir are used  whilc For
aoricultural implumconts hrqaﬂ_lﬁaVed arn used. For 2
Firewnod and charcoal almest cvery species which is
- - - TR 3 . . A
available nearer to hahitatidn is used.  Firgwood
rrguirement is"met by use of brosbwopd, angricultural
wasto, convarsion wastage ete.” hesidos from
trces in bhoth private and Lovt. lands. Meither any
pronper studies with rorard to exyoent of actunl Toemaval
of Fircwood from thesce differont sourcces sennrataly
has hecn made so far nof coemploatc rocords are hopt about
removal - From Gowt. forests. Hence under the c
circumstances and -as ¢arlicr stated in par 1.0, -
only ﬁﬂ% of Fireuced roquirement ds presumad to come
from tregs in surveyod forcsts.

-

Taking into consideration the abhove consunph.-

ion Dﬂttcrnj-potentiwl'anﬁual‘cut romaining samdTdin .
further, thc- proscent ane Fiture wood Jloemand and surplus/
deficit position is given ing Table Mo VITIL1, Asg '
woulcd ho scen From the table, taking into consicderation
the safe yicld that these forcsts can give -ndl the
«loc~l requiraments, areca has small quantity of 521 m-

.as surplus in 1207 hut will brcome deficit dn J701 hy
12075 m3 and deficit will Further dincr-ase to 200775 m3

by the year 2001, Hence unrurtaking romoval of weod for
commercial purposc over antinbove the rmoquircment Tor
suston-nece by loecal population ‘which in Frct is heing ZEMRA
removed (whether sccounted for or not) nenrt carcful v
cmsideration +ta nnsur~ that g over explaoitation of faxnsk
Torasts' talkos place. : ’
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0.2 - Lonclusions ‘& Recommendations
(1) 7 Tree cqvqrcﬂ fxea An survey aren 1J3fﬂ} km2”
forming 3Z2.23% of +ntal g@ﬁﬂrgDth 2l arza of T0A55.6 kem”.

Dver meiox 'porition of 3770 km aren, crowun ”cnﬂ*ly“f
less than .5 (Table Mo ,.TI,.9) and honoo areca undor efToot.
ive +trce cover i§ T4 less than ~hove wherons s per
Nation-al For st Policy Atlcast fUm o lancd in such -
hilly adarez shnuld he under ceffoetive trec cover +o

Shsure qu~lity of énvirgnment an® over «vll cechlodical
hqlﬂncc..HPnre thero isurqgont need o neércasc arca
unrler Torests to bring 1t to above minimum level of

rﬂ3 hy Unrlortaking larae scnle afForagstation of barron
1rcas hesices  zucum nting the stack in cxis-in~ “lc nurled
forest lands so that tho oy can provide-cefFective protcction
zgainst soidl Prn%ﬂon, Tlood's gnd produce weod For
mdoting over increasing Homqnd

(1i) The vurvry 1rea capg alwve u:*hnut furth - r
degr-ding the For stg VlDld of 3634 £33 m3 1nnUﬂl1y as
against which cddmnd local nonulﬂtlnn alone will

he 455523 in thh' ycar 1037 Aand hence arca will he
short o wood © 82095 m3 "Thisgap, in supplv and ~dmAand
will Further lncr nse to 3,00,77°% -y the vear 2007,
Hence to m: ot the 1ncrcﬂ53nﬂ ﬂm mancl of _waod, urrents
steps are necded to incruass the arca undor Forest to
minimuy of fUﬂ of qconrqph c2l arca bosicdes ﬂugumonflng
stocking in ‘existing Forests +o produce morce wood.

e

(143) There is no possibili- Ly of aettlﬂF up Any
nely wond bascd in-ustry in the arca which is 1lr0ndy
short of wogd ecven +tn meot local deomand . )
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CHAPTER _ T

e it i i

SUMMARY
1.1 Introduction
‘
The Survey Area covers major portion of Chamoli -

District, part of Pauri and Tehri Districts and small '
part of Almora District. Badrinath, Kedarnath Forest
ODivisions are covered completely.whereas Tehri & Garhua;

Forest Divisions are-coverped partly and a very small
portion of east Almora Forest Division also comes within

survey areas Area lies between 78930' . g0° 57 East
longitude and 29° 457 ~ 319 I5°¢ North Iatitudes. Survey .
area lies-in the wagter—shed of Alaknanda river and .is
entirely hilly with "altitude varying from 440 metres +to
3600 metres >y 7 ._ and aceodingly there is great
variation in climatée and wvegetation. The survey uwas | '
undertaken at the request of U.F. Forest Department with.

“the following objectives:m

4l Dbjegtives - ) . : -
(1) To prepare thematic maps on 150,000 Scale

based DnhlatESt_phgthraghy atailable, -
showing therein kroad land use classes,

forest types with broad density classes
and identification of priority areas fox

s0il conservation and afforestation wvorks
as Tar as possible.

(31} To estimate +the total giouing stock- withif
+ 5% ac 95% probability level and its:Fur—
ther break up into sub-catchment wise,
division wise, by major species or group
of species uwise.

(iii) To estimate the growth rate of conifers
sprcies based on increment borings.

(iv) To carry out logging & Accessibility .
studies in the survey area as is normally:
done by this organisation. - .

(v} To estimate total consumptidn of wood by

household, organised and un-organised”
industries and other committed suppXies
of raw-material in-the survey area and
after deducting this consumption, to work
out wood balances available for exparding
the capacity.of existing industries or
setting up of new industries.
J/ ” -
(vi) To eolleect some quaiitative information
* about occurrence of important medicinal
Plants ahd ringal brakes, if possible.,



-

Objectives (iii) & (vi) velatinhg to estimation™
of growth rate of conifer species and collecting qualit—
ative information about cccurrence of important medicinal
Plants respectively rould not be achieved for want of .
sufficient data available in the figld forms to arrive at
any reliahle results, Moreover, identiFfication of medi—
cinal -plants which normally come in flower during rainy
season vas not possible during other season when” survey in
the area was conducted, Remaining objectives were Pul-
filled, To achieve above objectives, the actual -methodo..
logy adopted was in brief, as Tollows:— . . -

1.3 Inventory Suzvey

This survey_ was undexrtaken to fulfill. objectives
No. (ii), (iid),(iv), (vi) "and" partly objcctives Mo, (v).
However, field data collected im connection with objecti-—
ves No, (iv)&(v) was destroyed in fire accident of
6.3.82 in office and as decided, information on these
subjects have been-cnmpileq and reported, on the basis of
information available in working planis-of Survey area
and other relevant weporkis., To assess the total growing
stock in the survey ‘area; measuremernt of trees were made
at selected sample plots. The .sampling dresign’ adopted
was systematic mampling with sample plots 1located =2t the
cross section of gride at a spacing of 2 F x 1 K1 in
forest areas shown by green wash and at a spacing of
4 K1 x 4 ¥ in areas outside_greernr wash shown on_gridded
topo sheets. At each sample plot ?PLDt centre) a sruare
fixed plot of .1 ha. was laid out in which artual data
collection and tree measurements were taken. A4t eyery .
even numbered sample plot,. a sweep by relascope was also .
taken by using B.A.F.2 to select sample treas. The gamp le
plots marked in above manner as per sampling design on
7:56,00Q0 R.F. topo shects were. approached by locating
some prominent reference féatures on ground as shown on
the map. The data was cellected in the following field
forms:— ’

‘ (i) Plot Degcription Form(P.D.F.): The data”

gty

-

collected in this form was mostly quali-
tative relating to _information in location,

land use, forest type, geology, soil
and topography etce -

(ii) -Plot Enumeration Form/Tally Sheet Form'

WE. T /TS5, F. 777 The data collccted in
this form was mostly ~uantitative relating

. to No. of 4rxe~s in the p&ot or "IN'. treecs,

(iii) Sample Trec Fdrmﬁiﬁit;ﬂ;l : Sammle tree

, data was ccllected in respect of TTN !
\ trecs by taking tally with relascope
using R.A.F. 2 at every sample plot.

- (i) Niscellancgus Inform-tion Form: The
data collected in this form was about
the number & species of medicinal plants,

ringal and regeneration in a small size

sample plots laid around the plot centrc. -



N
; The data iﬂ all these "forms was collected by a
crew which normally tonsisted of ore Crey Leader (JTA),“
One Assistant Crew Leadexr (DR) and three. Fieldman. i

-

Ta4 +» Demand & Market studies -

This-study Wwas undertaken to ?ul?illyihe
objectives Na. (v) i.e. to estimate %otal conéumption of
wood by haouseholds, organised and nMe=organisid industries
and other coﬁﬁimted suppligs of raw-material in the _
survey area as- also to know the pattern of consumption
and to work out: wood balnnces. This study has beon ddne _
on the basis of informhtion available in working plans
oF the survey area and othér relevant reports as original

field data was destroyed in fhkre accident.

1.5 Cost and Accessibility Stidy

L e

<
* - —

-This study was undcrtqken to'Fﬂl%ili(objeCtive
No » (ivj. Data on logging cost was collccted from the

relqyanﬁ working plans while that ofi accessibility has
becn worked out on the basis of ter¥ain data collected

in FD.F. during'inventoryg

1:6. Oata Processing

All the data collected during field inventory
“in different field forms was® sent to D.P,U., in the Head
Dffice, at Oehradun. Tt was scrutinised, punched and
processed on IBM 370 Computer and the’ results 'were sent
to this offiece by D.F.U, in different tables Tor theixr
incorporation in thec final report. - .

Ta7e Photo—interpretation & Thematic Mapping

-

- - LY
Photo-interpretation of the survey area hnas
been done and thematic maps on -1:50,000 scale showing
different land use, forest types etc. prepared.

*’*ﬁ
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CHAPTFD_II

TN VENTORY_ SURVEY
2.1 . Antreduction -

Inventory survey was done to fulfill varicus
objectives relating to assessmeht of growing stock. The

actual survey consisted of collectlng dnfa reqgarding land

class, vegectation class, forest type, No. of treess
different measurements of these’ trees like, D.D.HQ.FP,.,

helqht, bark..thickness on sclected sampling units. In

addition to this qualitative 1nformnt10n about topography,

" terrain, slope,

biotic intérfercnce etc. was also colle—

cted at each sampling unit. The gqualitative data was
collected in coded, form in the field forms. Thé methodclo-
gy adopted for data collection, instructions given for

filling up differcnt ficld forms =nd sample copies of
thése field forms are given in this Chapter and Chapter:

No, TIT & EV.-

2.2 ﬁengrj].lnggpucﬁigﬂﬁ to Crew lLeaders

A Crew Leader—~Junior Technical Assistant or an
expericnced Deputy Ranger—uwas ovérall, incharge of the » 7

crew and was' rcsponsible for the correct dat-~ collection:
Before procedding on tour for inventoxny data collecection
he was to ensure:s

(i)

{(iv)

prDbl ms e

That his party wnas fully equipped. with
camp cquipment and survey 1nstruments.

+

That all his crcw members vere duly
vaccimaoted.

That. his pnrty members were equipped with
field dress and npproprlﬂte chthlnq and
bedding. They were -dwvised to carry

persdnal Iuggnge light in weight ~nd smalil

in volume. That heavy Aand voluminous
lugg-~ge would ndd to their transport

-

That he had collected the maps =and
photographs of thec area he whs to survey.

He should return the maps/photographs of
the area taken by him to the OfFicor—in-
Eh-rge, Hase Camp, s scon as thesc are
no longer required by him. That the wmaps
and photegraphs are restrictod and these
should bn no account bz shown to any one
not connected with this organisation, or
to any foreigher, whoscever he may bé as’
these arc meant for survey work only. The

-

maps and photographs should always be kept

in his personal custody. Loss of maps and

photographs being an offence undar the_
O0fFici~l Secrets Act the damaae or loss
of such- documents should immedintely be
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reported 4o the Zbnal Coordinator, Northern Zore, and +o
the Dfficer—in-Charge. , - .
(v) That +the data should he collected accur.-
atcly and correctly with the belp of the
crew members and recorded 'in thto prescyrie
bed forms corrcctly coded,

fvi) Th~t the code numbcrs should 'be neatly and
legibly written in the- forms. The digits
shoiiZd be written as underi- i

1!2’314’516,7,'8’9’0 R
(vii) Tke camping places shouF be so chasen that
adlecast 8 sample plots can conveniently be
surveyed from it. This will cut dowun the™
camp shifting days and consecquently b he
will be able ta show better progross of
work . Normally he should be able Lo com-
plete atlenst 2 s~mple plots in g day.
- »

(viii) All the field forms should bo Filleld by
him only. All thce important measurements
viz. haight of the 51mpie“trec, incroment
borings,, identification of speoecics inclu-—
ding madicinal plants etc. should be done
by himo '

LN

s

(ix) That before the leaving the sample plok
After collecting the field data, he
shoild ensurc:— :

1
Pl

(a) +that all his instrumcnts are collcoc
ted ‘afrd properly packed in the xuchk-—
sqck, -

(b) look around the plot to be surce that
he hqﬁ not left any thing behind.

ar
(c) +that plot whén left is as clecan as
it was found. Leaving any tind ofF
litter or pack~lunch left overs
scattered is not a2 good hA~hi%t. Such "’
lesft—overs should bettaI”Qe‘burgicda

(%) That on return to the .camp:

-

(a) sbhould check—up the ingzwrycat, 7770
their soundnoss and accurney.

(b) should rocheck all the Fforms filled

during the .day -nd file +htse
proporiy.
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2.3 Sampling Design

_ LA meeting ‘was held ot hetdjuarteors offict,
Dechradun, on 2.9.78 to dncidé “he sampling design to be
adopteéd for this survey. In this meoting, it was drcided
that €ampling will be done at systematielly arfd unifor-
mally distributcd s-mplec points. The sample points will '
be located at the cross<scctions of the grids At a spacing
of 2t x T I on gridded topo sheets in Ffarest Area shoun
by grecn wash on the -topo shedts. Inc cash -of area out-
side the forests i.e. non—-grcen wash spncing of éqmple
points will be 4 tr x. 4 . At c-ch sampllng point (plot
centre) o aquare fixed plot cf 0.1 ha. will be l-~id.

‘overy even numbtrs aample plot a_swecp by Relascope UJll .

.

also bo taken by using,l.A.F. 2 to_ selﬂct thc sqmple trces,

- - e etk ey

The method of selection bffggmplc trems has been given in
detnil under s1mple tree form in Chqptcr—lil. This meceting
tock into consideration thP C.V. % of fiwe import-nt
spccies oecuring in this hrea for debiding:this sampling

design.

Z 4 Roferencing of a Sample boint.

fZach sample point was referred +o Ey the coordi-
nate grid refercnce as read from the gridded topo shenrts
of survey of Indi-. This roforancing was donme in » digit
numbecr . The first four digﬁts referred to X coordinate -
valuc of the plot centre in grid Kms. and last four digits
refc€red to Y coordinate value of the plot centre in grid.
Kms-. For example plot ccntre grid refercnce 133570917 of a
samplc point referred to X.coordin-tc value of the plot-

centre as 1335 grid kms. i.c. casting of the plot centre

~

and THPT rcfexrs to-.the.value of Y cogrdin~te of the plot
"centre in gEdd Kms. d.e. northing of the plot contre. The

grid valuc given on cither end of vertical linc on the

map denotes the value of X coordinate in '000! metres

and value aivcén on cither end of the horizontal line .
deaotés the value of Y coordin-te in '000T metrecs. To
locate the plot cen“re of samplc plots surﬁcynd in this
arca in futurec on the map the P.C.G.74 of all the surveyed

sample plots arc givepn in appendix -TI.
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2.5 [ ceation of Plot Centre

'
&

BgForé leavipg,ﬁhe camp  for days work and creu
leader used to decide and locate on +the map the sample
plot to be surveyed on that day. From the map the route
40 reach the reference feature to be used- as-base for -
locating the plot centre was als® determined. After-this
+he ecrew leader started alonguith his crew and 3 ocated
+his reference feature on the ground. The reference Teat-
ure.so located was confirmed/rechecked with reference to
other permanent grouﬁd-Features also shown-on the map-to
be sure aheut its correctness. This reference feature
selected was most prominentand as nearer to the plot
centre as possible. The reference features usually

selected for locating the plot centre were t—

1: Bench marks

Zs Triangulation Points

3. Village Trijunction Pillars

A, 0ld Bridges and Culverts

S. Prominent topographical featires in hilly’

areas, such as spurs, knolls, re—~entrants,
hillocks etc.

B. Crossing of rail track with roads and
«. streams. v .

T 014 temples; mosques and Churches. e
8. Junctions.of rivers and /or strecams and/or
I'DadS . .- -

9. _Prominent bends of roads, rivers and
: streams . i
10. * 0ld pondse.

pAfter locating the refercnce feature on @he.g;ound
+he plot centre was locatdéd by determining its directdon

and distance from the reference feature. The direction
vas ascertained by finding out its bearing and the -

distance‘(horizontalﬁ was calculated from the map . The-

detailédhinstructions for traversing from the reference

feature to a plot centze including #he wbr%ing out ?F'II
bearing, and horizontal distance are given 1in ﬁppendlx_ L.

-

The location of plot centre did not prescnt any

difficulty because on Survey of India mapsCTEpU
Sheets) reference features used/adbpted.uerc clearly
shown. The crew' leader was solely responiihle F:r thek

: : ' i £ the plot centre and e ~was to

zgiiiitelﬁzizégg gF its %Drrect'location=befo?e procee-—~
ding ahaoatd ToT data collection as wrong “location would
render all thewdaﬁa'collecteﬂ of no usi. The crecuw leadex
kept a clearx and informa-~tive record of the approach/

,. »
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route” Followed to locate the reference feature and plot.
centre on the P.D.F. as well as in his field Note Hook.
In addition to the descripticon of this approach the -
following 1n?ormatlon was also recorded on RD.F. by crew
leader:—

-
?

(i) Name of the rPFerence Feature selected

(ii) The back” bearing and distance of 2 promi-
nent tree near the reference feature from

. re?erence feature. )
(iii} Bearing of plot centre from rePorence,
_ fFeature .« -

(iv) Distance in metres of plot centre from the-

reference feature. . - -

)

(v) Position of refercnce tracs From the plot
centre. :

{vi) Total Ne. of trees.enumerated and tallied
in the sample plot.. ‘

-

2.6 Reference Marking =¥ Plot Centre

Aftér reaching the plot centre 5. stout peg of T
size 50 cms« in length and10 cms. in diamoter was prepared.,.

Top of it was blazed and flxed Firmly at the plot centre
Ffacin blazed surface towards the dircction from which

plot centré was. approached. Plot centre Grid Reference and
+he date on the blazed surface” was written by copying )
peneil. A nearby prominent trec  was selcdcted fFor permanent
reference marking of the plot centre . On this tree blaze
below breast height «Facing Lhe yeg wasg madc and the
Following details with a copyin=~ pEﬂc1l urltten thereons—-

T. " Plot Centre-Grid Reference
2. Date
3. Horizontal distance in me%res(upto 2nd

place of decimal) from the peg +ta this
refercnce tree. -

4. The bearing from this tree to the peg
(?or this purpose a forward bearing from

peg to ‘the trec was taken and calculated
the back bearing for recordlng)

2.7 Laylng out of Samplc Plot.

Two concentric squdre plots at each plot centre
were laid out. The outer plot. called plot No. I was of
0.7 ha., area and the inner plot called plot No. IT was of
0.07 has area. The common plot centre was the point” of
inter~section oF grid lines. The plcot centre was the
point of origin of four semi diagonals of the plot. The
Ffour semi-diagonals of hoth the plots were towards North,‘
South, East & West. The léngth of each diagonal of" plot
I was” 44 72 mctres and that of plot TI 14.1% mctl‘es. From
the plot centre measured horizontal distancds of "22.36 °
metres using a stecl tape in four diredtions viz. North,
South,East & west (using Silva Compass). These were the
four corners of the plot I and were marked by pags of
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SAMPLING DESIGN FOR AL AKNANDA CATCHMENT
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20 cms. in longth and 5 cms. in diameter. Another peg

on each semi-diagonal was put at a distance(horizontal)

of T.07 metre from plot centre. These four, pegs were

the four corners of plot IF. After laying ocut the plots
measure ‘gach side of both these plots which should be -
31.62 metres and 16 metres for plot I & IT rospectively.
If the length of the sides differs the plots/plot shadld ,
be relaid. A sketch of these sample plots is niven on the
opposite page. ' '

2.8 Dats Collootion

Aftor marking reference at the refercnce tree <and
on. the peg, approach description on the back side of +tke
plot Deserintion Form Was recorded. The spécics of the*'
plot centre reference trec and the. references recorded on
this tree were also written on the back side of the P.O.F.
The data was collected in the following field forms:—

4

1. Plot Uescriptiog form _ :

2. Plot Enumeration Form/Tally Shect Form
s Sample Tree Form

4. Misc., Inform-tion Form.

The P.0.F. was filled Ffor all the samplcs plots. The trec
enumeration form was filled for cvery plot having viégetz.
tion tree forest-of Strip Torest or degraded forest. The *
tally using N.A4.F. 2 was taken at cvery even numbcred plot
falling in tree forest and strip forest Aand this tally

shect was also uscd to selecct sample freecs for Filling up -
S.T.Fe. Misc. information Form was Filled for plots Falling
in certain land classcs. Once plot was 1aid out, " the crew:,
leader started filling up P.D.F.. In +he meantime, ALC.LS |
took ‘measurements of digmeter of all +hé “trees inside the |
plot. All the trces of and above 10 cms. D.N.H.0.P. werc
serially'%umbcraﬂ“starting from North sami-diagonal of

the plot, The crcw leade? then took, tally witH FeAoFe 77

2 starting from North diagonal in a clock--wise dircction..

(Tal’y was takecn atrecvery even numbered plnt) All +he

'TN!' txmes were given a serial numbor prefixed by le%"ecr

'S' e.g. S5-I, S22 and so on. The height of the sample

trees and the incremont borer reading were taken by crew

leader himself. All other medsurements of tha gsample

trecs would be taken by A.CE, aArtor complefing the

P.N.F. the crew leader filled up other forms. The dotailed
instructions” For filling up various forms are given in
Chapter-ITT, ' ’

(3 - .
Crew leader was to ensurc recording of precisc &
accurate data Icgibly. In case of drubt about any infor- ’

'mation to be filled in a particular column, that colbmn-
< was 1loft blank with detailed personal obsarvations thereon
in the field note book to got s-me clarified Idter fFrom
officer—in-charge and then fill up the column.

BERLY: o

-

]
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CHAPTrq_ITI

. e

INSTRULTTDN . DF FILIIHG Ue vanIel's FIELD FORMS

et o

RELATING TO INVENTORY SURVEY

Lo ISR IFTIOR FURm

-~

ode No. Degsexiption

Job ) Leave these blank as

: 1. these are 6 he filled
e 2
Caré Bsign ) by dnta prnce551nq
Roport Number) unit (D.P.UL)

Sub Rgport No.)

_Crew leqder : Write your-.-code number

as given: in Appcndlx ITI.

(
Except specificd otherwise, abbut S
ha. area around “thec plot centre will
be considered for filling dp data of
various items of this form.

. 5 . —

&

2 Cols., § to 15 and 71.to 78 should be

Tilles for all the sample plots
irrespective of the fact uhether the

plot bas actually be-n visited or not.
Col. 16 & 17 should be filled for allthe

e

sample plots falling in any land class.

.Col. 18 o 40 and 4 +to 65 should be
fi’led only for samplc plots falling

in 1and cldss T and vegetation class
1,2,& 3 and Col.w41 to 63 should be
Fllled in for 211 the plots falling.
in land .class 1,3,4,5, & 6. Col. 66
should he PlTled For 317 the sampleg

plots F2l1lling in any land Class but
visited by you. _ :

©
*

Plot Llassification : WUrite the approprl_

ate code- numbcr depeonding upon the plot
classificaticn given as under:-

*

The gample plot’?a‘ls outsside the surveoy
aArcas

Sample plot not Uisitcd rejected by
aerial reconnaissance” orlby the study

©of map or photography.

Sample plot could not hbe 3pprnqched due to
in—accessibilitys

-
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1
2
3
4
]
&

WA WN -

-
[

~11-

Sample plot por its vicinity visited hut
tally and other measurcments not taken.

Note ! This will include *hese s~mple
plo"s which could not be rcached

duc to obstruction but arc-xisible
cledrly. It Will also include the
ample plots where tally could note
be taken due to sudden fall or any
obstructlnn. .

@

.Gample Plet visited and hnccessary data
co’lccted,

-
-—

State:  Urite Code £ for Uttar Pradosh.”
The Codes for the States of this Zonc are

T given below:-

Hary-na.

Him-chal Pradesh .
dammu & Kashmir. -
Punjab. .
Rajasthan. .
Uttar Pradegh

Revenue District: Write the code of the
‘revenue district in which the samnle plat
lies:—-

Chameli
Almor~.
Barhual - -

Pithora-garh.

“Tehri

Utfar KaSHi:

Forest DiV‘SiﬂQ : Urite the code of

forc-t.Rivision in which the s-mple pLlot
licste - - *
Badrinath.
East Almor~
Garhwal. =

chﬁrﬁﬁth-
Tchri1

"West Almor~e .
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2.
3.

4.
S.

—12..

" Sub-=Catchment: The entire survey area is”

divided into following five sub-catchments.
WHite the code of +the sub—-cdatchment in
wvhich the sawple plot lics. This should
also be wverificd from thc map shech on” )
which the catchment boundaries are marked.

Mandakini
Alaknanda North and TJha-uliganga .
Birahi and Mandakini,

/ s

Pindar

Alaknanda South

EEDFEEbiE_‘ This cnlumn is +to be Filled for All

2.

2.

‘3‘

-

45 -
3.
6.
T
8.

land classes cxcept for qgricultural

cTop land, non-forcstry nlﬁntqi1ons

and others. Asccrtwln the puwunership

of the.land with thc help of av-ilahle
maps, records and/or local enguiry

and fFill up fhe appropriate code as
glUDﬂ helow:

&

Government 1land: Land under the administra—
tive control of any department of Gout. of
Corpoeration which is- wholly or substantin—,

" 1ly ow—ncd by Geovernment,

Community land - Land undexr the control
of G¥am Sabha, Panchyats ctc.

‘Brivate Jand — Land belowmging o an

individual, Co-aperative Society, Trust,
limited Company, Private School and
Private Hospital cte .

Land class - Consider the prescnt l-nd”
Usc of the areca around the sample nlot and

classify it in the appropriate land class.

Write the code of the ljnd class in this

column-— N

Forost 1land.
Agricultural -crop 1land.

Mon-—-forestry plantﬂ"zfns.

Pasture lands. - -
Culturahle waste Iand.

Un—culturaple waste Yand.

River and other wa*er spreads.
Dthers. . .
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The following description of the above
referrecd land classes will be helpful -in
determining the¢ category of 1aihd class +o

which the sample plet belongs -~

1. Forgst land — Tt includrs all the landg
with forest cover (including bamban and
palm) of any density i.e. areas with trees
and /or scrub growth and where land subfacc
is not used primarily for purposcs othox

+than forestwey. In adidition, the following
areans shodld Aalso be inecluded in this
catcgory - )

«

‘aj Lands from which farests have bedn .
‘clear felled or burnt but which .
. . will bé reforested in the foresceahle
future. - :
b)Y Public and private forests;
c) Murseries surrounded by forcsts;
- d) Forest plantations of any height/
‘ depsitys ] . '
el Temporarily unstocked or understocked
areas; - - . -

£} Shcltcrbclts, wind breaks, +trecs in
. Narrow strips along roads and canal
bankss

g) Hemboo bearing areas pure or in admix—
ture with trec specics, '

hY Abandoned cultivation 'in forest areas,

iy Taungya cultivation;
i)y - All‘grqssy blanks of any extent
surrouncoed: by forests 41l around .

k) chrqﬂed/scrug forests even if thg
height of the trecs/hushes is less
than,3 metrecs.,

2. Agriculturnl crop land.. Tt includes 11
axceas which are primarily, used for growing
agriciltural crops. It alsc incl"des farm
forestry are-as where trees are groun
together with agricultural crops. Shifting
cultitvation areas wvhere +hd cultivatinn
is stiil being carried on will also come *
under this category. ' )

3. Mon—Forestry. Plantaticons; This includes
arcas with tree growth pPrimarily planted
for purposes gther than forcstry e.g.
orchards, plantations for sericulturcitenq;
coFfec plantafions cehe. will come undexr
+his category. -
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"Pasture land ~ It inelndes all areas uscd pri-
marily for ihe production of grass,.and/or for
grnzing .p-urposes, hut arec Frec From tree/bamboo
growth af fany type and size.

Culturable waste land — It includas A1l lands
which presently arc not under any specific Ose
but the presence df some weeds, grasscs ctce.
indicates that site can support better vegeta-—'
tion.. All w-ashte larids where slope is less than
~609 and the'soil depth is more than 20 cms will
come under this crteoory.

-

Un—culturarle waste l1and - It includes A1l +he
Arcqs hich are not “undcor any sperifiec use and
are devoid of any so0il And vegetation. Such
arens Arc incapable of suprorting Aany végeiative
growth . Hocky out Crnpsﬂand‘squps ctc. will
come und=zr this category.

*

. * . a -
River and Wnter Sproads - It includés arens -
SAver Aang Enter SAPIRAcsS -

which are covered by river bhed, lakes, nonds
ctce.

Othoxr 1-nd - It includes arens under habitation,
industrial si%es, roads, othex “han forest. roads
ntc. This ~dlso inc’udes All such lands which
cannot be classified in any of the abave menti-
oned classcs.

Ltggl status : Clas%1FJ the samplc pleot in one
of the Tollowing catcgories. The legal status
should be Aascerigined from map and/or from the -
information/record supplied by the State Forest
Department.

Resérved Foxest - includes arcas declarcd s
such under the Indian Forest Act /T.F.n.) or
state Forost Act (S.F.A.)

Pro@ggkgq’ﬁqapst§”i includes areas declaked as

such untlrx the T.F.AL/%.F.a. it ~lso includes

arcas notified under section 4 of I.F.A. where
scttlemen® proceedings arc in RTOgrEsSSs.

4

Vill-ge/Panchavat, Forest — inclu-us areas whiich
arc declared as such under T,7.A./S5.F.A,

Un—classced Forxest — Thz forest which is not
included in ang of the tirst three catecgorices
but is undér the administrative control of
Government.

Private Forest - includes forest wihich is under
the control ef An individual, co-opeorative .
‘sociecty, trust, Jlimited company, private school
and private. hospital ctc.
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Un—d - termined forest— whereover duc €0 none-avni-
Tability of records or other rocasons, it is not
possible to coassifV¥e +the spmple plot in any of
the abové crtcrories it mny be kept in +this
category . ’

&gﬁ;gpelicwhkgiz'For 1qriculture land, non~-forestry
planta“ions, habitation etc. there is no nccossity
of giving legal status. Hence in such casas, this
code (7) be given. .
Vege*qtion - This ceolumn is +to be filled rnly for
sample plots which have bhecn classified as forcst
land, Dbscrve the vegetative growtH ~nd classify
it in nne of the following clnsses -

.

Tree Forest
Strip Forest
Open/deograded forest
Scrug forest

Others

The descripticn of +he above vegetation clasaes
are given below -

L

Trce Forcst -  Forest 1and ‘having +tree covelr with
crown density more than 20%. Tt Will also includo
the following forest 1and areas drrespective of
density cover: i

- .o . ) . .
a) Temporarily understocked ot un'stocked arcas
i.e. recontly felled arens,, burnt arecas etc.

b) Yoimng natural stand or forest plantation of
any age . . E .

-

c) Abandened cuitivation having forest cover.
d) Foxest roads, smqll'hpcn areas (less than

5 ha.) in forcs+ ~nd nurscrios'uhigh Torm
an integral part of +the forest.

) Forest areas in the process of re-stoc':ing
due to young, n-tural or artificial
regeneration .

-

) Bambop forest of mpre fhaanD% craun
' density with or without +rec caver.

Stxip Forcst - Foregst land where trees are growd
in narrow strips like cannl banks, ronds, sheltec-"
rbelts -nd wind breaks whethor planted o natural.
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The trees in single line or 4n strips‘lesé than
«10 motre widn will-be dignorcd.

+ .. - *

Open/degraded forost — Forest 1land wheve the
crown dansity-is less than 20%. This also
includes the forest arcas where more than 8507
treps are badly damnged due to excéssive hiotie
interference 1likc hackingy, 1Dppihg,‘grazing -nd
fire etc. It also includes small p-—atches of
young coppice growth (rooted waste) looking
like regencration. Such rooted wastes Arce tho
recsult of repeated cutting back of the coppice’’
shoots. The ~rea may or may met have "sprink. -
of very few scattered undamaged trees. Areas
having badly hacked ~and damaged bamboo clumps
are nlso included in this category.

3crub forest~ Forest land with scrub growth ~nd
stunted tree grouwth of less than 3 metres height
and of any density.

Others —  The vcgetation in a forest land which
cannot be included in any of the above mentionecd
categorics may be included in thisTcatngqry.

Ferest type—~ This column is to be filled nnly
fdr'sample'plots¢fa1ﬂing_in vegetation class
1,25 and 3. DObsc-ve an area oFf 5 ha. around +the
plot centre and classiTy it in cne of the
following forest types -

Chir —. \Where chizx is 80% or morc.

Beodnr— Where deod-ar is 80% or more .

Eiazﬁggﬂé%:‘ Where Fir and Spruce "individualiy
or taken together are 80% or wmare. >

Kail—~decodar -~ ‘Where Kail ‘and deodar individualiy
or taken tegether are B0% or morc.

.

Mixed conifrors - Where all conifer species
taken together aren B0% or morc .

EEQMQEE — Where Ban oak is 80% or morc.
Noru Dzk — UWhere .Moru Osk is B80% or moro.
Kharsu Dak—  Where Kharsu oak is 80% or more .,
Low level ddscellanenus— Includes all the

miscedlancous forests in fhe lower ehir Zonc
upte 1500 metres altitude. :
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High level miscollgppqggé Mixcd forecsts in the
chir zone and above (i.e. mixcd forests nccuring
in arcas abové 1500 metres altitude) with o-ks

less than 80%.

Conifers mixed with bro-nd leaved— UWhere conifexr

P ) N . .
species and broad leavcd specics Are found mixod
in such proportions that the vegetatinn does not

qualify for any conifer or bread leaved frrest
typeo. ’

Dther forost~ The vegetation which cammot be
classified in any o the abnve rcferred forcst
types will be included in this tvpa.

3pccies stocgking percentageo— Write +he code
numbers of the main speccies +that constitute the”
crop . If therc arec more. than threc smecies write .

the code nuwmbers of the threco that are in greater
abundance and grodp the rest as'othérs! for which
species cnde colum ”is not providad. (Spreins
code numbers arc given in Appendix TV)

NOTE— _  If number nf species are less th-an three
write '000' in remaining spccies eelumn.

For feccyding this dnta assess the Porcene
tage composition nf e-qch specics by number
of stems, and classify the percentane for
cach spccies in onec of the following classe
Loess than 20%

* 20% ta. lcss than 30%
8% to less thnn 40%
4%% to less than 50%
50% to less than 60%
60% to less +than T0%
70% to less than BO%

Equal to or» more than 804

@y N W

Wirite  the corresponding stocking perctntige
code for the spedics in col .22-.24, 2626,
30~32° (based on numbcr of stenms) in col. 7
25,29,33, In col. 34 yrite stocking percon-
tanc cnde for, sveciés rouped s others.
The sum of eols. 25,27,33 And 34 shonld

be minimum B ~nd maximum 9. .

Mate :

1. When '000f is uritten under +he
spceies cnlumn, write '0' under “tho
corresponding percentage column .

S’
3
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2e While Filling up the sp-ccics steockind
cclumn, Always first write that sphceil
es which .is forming the highest mecfeo-~
ntage. Specics with lesser percentages
shnuld follow in decending*order e.g.”
if a nrop of fir, sprucc and bluc-pinec
‘hs these specics in the prepeortion’ of
15%,35% ~nd 50% resp—cctively . write
the code of Bluc-pine in column 22-24°
and "its code of Pereentage strcking "in
col .25 the code of spruce in cnl.26-28

/fof ~nd "its code/peorcentane stoc'-ing in™

col. 29; the code of fir in col. 30-.32"
and its code for percentage -stoc''ing in
col .33, Write '0? in &0l1.°34. IF it is
a pure crop of blue~p-inc,uritgtade of
blue—-pine in col. 2224 and code ot its
pevcentane strcking in coly 25, Write
'OC0T in col. 26-28 Afd 30-32 and
write '0' in cols. 29,33 & 34.

Origin of st-nd - Asscss the origin of st-nd in
about 35 ha. arca arnind the plot centrc -~nd®
classify it in onec of the following cl-sscs.

Natural
Man—made -

Partially natural and p—artially man m-~dec i.c.
natural fores® supplemcnted vith plant-ticon ox
natural rogeneration supplemented with artifici-l
regeneration. -

Size/Age- . Obscrve the forest crep in an area of
53 hae arond the. sample plot And asscsas ccularly
the diameter class which is most prc~dominent on
the basis of this predominant diameter (over
baxrk 2t brecast height) class, classify the
sample plot in cnc of the following age classes
and reccord its code in this colums .

D.M.H.0.P. range D.RHB.T. range in
im cms. for cms. for broad
condfer specics lecaved specics |

1. Regoneration Less than § Less than 5

2. Young

5 tn less than 30. 5 to lecss than 20

3. Middle aged - 30 to less than 60 20 to less than 40

4 Mature

60 o less than A0 40 to lecss +th-n 60

.5 Over mature 80 or more 60 or more

37

Status of rogancraticn. Obscrve the rageneration
over an area of about 1 ha. around plot centre
and classify the recgénex~tiecn in nnc of the
follcwing categorics. ' :

3
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Profusc
Goad
Fair
Ponr
Absent

Crown density —~ The crown densitv of the crop
arcund tha sample plot will be” studicd and the
appropriate cnde will he written in this
column =

0 to D.2

More than 0.2 to 0.4
Moxre th-an 6.4 ta 0.6
-More than 0;6 to. 0.8
More than 0.8

Bumber of  storeys - DRescribe the vertienl
distributio® of height of the trecs in the
stand, in one of +the following classcs. Do
not consider .shrubs as a ‘storey. Also do not
cansider the r-gencr-tion of the s-mc species

a8 undcr storoy -

Single storeved forcst. All trecs in the
standhre almost of same height.
Two storeyed foTest. The variation in height
is such that the treces can ‘bo grouped into
onc unper and one lowar CANOPY «

Multiestoreyed Forecst. The variation 4in height”
is such that it is not possible tn group the
trces in one or tue cnnopics.

Lopping = Have a,look on £he crown of troes”
OVer an area of about 5 ha. around the sample
plot and classify it in onc of the following
categorics depending upon the incidence of
lopping - .. ' -

Very heavy - Whére more than 50% of +the
trecs are lopped.

Heavy— Where 25% to S509% of the troes arc
13pped. .

Mederate — Whore 10% to less than 25% of the
tredgs rare lopped,

Light 2 UWhere less than 10#% of the treces areo
lopped.,

Abscnt—~ No leopping.
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Fire ingidence — Judge the fire dnecidence
ocularly Aaround the plot centre -Rd classify
it inm onec- of the following codes -

Very high

Frc yucnt

OccnasionAal

No firc

Grazing incidence — Jurge the intensity of

grazing and classify it in one of tha following
codes —~

He vy grazing,

Moedium grazing

Light grazing

No grazing

EEEEEEER_Qﬁ“HER§§;:4 Have a look on the ground
cover ‘Aver an area of about 1 ha. arernd the

sample plot and classify the plot in one oF the
Tollowing cetcgorics —

Vory densc - where more than 50% of +the ground
surface is eovered hy weceds.

Dense — Where 2354509 of ground surface s
covered hy wends.,

Moderate —  Where 10 to lecss +Ran 254 af
grormd surface is covered by wends.

Eglpty ~. Where less than 104 of +he ground
surface is,covered by wecds

Ahscnt - No weeds.
Presence of grass - Have a look on +the ground

cover oyer an Aarea of about 1 ha. around the
sample plot -nd classify the plot in ocrne of

the following ctrhegorics -

Very dense ~ Where mo-e than 75% &F
ground surface is covered by. grass.

Oecnse ~  JWhere S50-75% of ground surfaco is

e e

covered by grass.

-
-

Modexzate — Where 25 +a less £h1n 507 of
ground surface ds covered by grass.

—

s

-

Scanty -  Where lass than 25% of ground
surf-ce-is covercd+«by grasse.

Absent - Mo grass,.
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Occurence of Bamboo Brakcs— Have a look ‘om +hd

grocund cover over an arca of about 1 ha. around
the sample plot and classify the occurcnece of ™
bamboo brakes in one of the following clhsscs -

s * » =

Present— Where more than 10% of ground surf-~-
is’ covered by bamboo brakes.

Absent = Where bambhno brakes a-e completely
absént or ground surf.ce covernge is less than
10%. : - )

—

Bambog Occurence— Ocdurcnce of bambbo do 4

be estimated by judgeing the averanc spcing
of bambno sticks or clumps. Measurc tho distna=
nce betwecn 5 pearcst clumps or sticks sthrting
From tho plet centre and crlculate tho averng e
spacirmg. Fill up thc appropriate codo as

given below - .

Average gptcing less than 10 metres...

Averqge spreing 10 mtrs. to less than..20 me+rcs
Average spacing 20 mm%re;'tn.lcss than -30 mtrs.
Average spacing 30 metres to less than 40 mtrs.

Mo Bambrao.

Occurence of Medicinal Plants— FEx-mine the
presence of medicinal plants ds listed 'in
Appendix IV over an arca of 0.1 ha. {(i.c in "~
the sample plot) and classify the plot in ond
of the following classes depending - upon the
approxim-te number of plants in the plot.

-

Present - I¥ 5 or morc medicinal plants of one
or more specles ave present in the nlot.

Abscnt - Either medicinal plants are totally
absent or total humber of medicinal plants
in the plot is less than 5.

L]

Parent rock~ On cach sample plot gtology of
the -rea will be studied. Tt may 'be done after

-examining. the rcad sid: cuttings, lind slidnss

ctc. in the arca. After this study, codify
the parcent rock as under:- .
Sand-storc~ Sand particles cemgoted byt Ferriige
inious -material. Tt is gonerally light brown
in colour.

Lime stone - Uhdre the cnlcium e-~rhonate
content is high. It is gonerally gray, brewn’
or bluc in colour. The rrck pieces should be
broken. Lime s“rne rock when broken glves
gun—powder smell. *
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Conglomerate -- Where different types of
pebbles arc aggregated ta form a solid sEruct-
urec . "It has different crnlours in tho s~ me

rock . . ,

Shale — Tt is hardaned clay material which hans
Tost its plasticity. Tt splits into thin plates
parallel te original stpatification.
Slate— These are simil-r 5 shales but mdre
smooth with high miea content . Varies in
colour gene-+hl1ly hlack o% dark grey hut”
frequently gresn or purplec.

Schist — These rocks are foliated {coming but
in smAl] éhips) Schiststhyc high mica conmtent
(shining). . -

Gneiss -~ %hags. are bandad rocks.

Duartzite - Sand Sfone with greater hardneoss
and more crystline. These arc hard-r and
hanvier than sand sbones generhlly” white in
cclour but more nfredicnt fFormed 4in colours
like purple and hrown .

Phylldite — These are like sl- ecs but veTY
shining. They hnve glassy appearcnce {high
mica content).

Gronite ~ Hard condonsed lava. Gencrally
bl'ack .,

Un~idengified .

Altitude—. From the topo shec™ of scale T¥e1mile
or 1:50,000 R.F. Ffind out the waltitude of the
sample plot in metfes. Divide this Altitude

by 47 and record by rodnding off the remaindor.
" for this rounding of 1219 will be ignorced and

20 to 39 will be taken as one. Alsa on the

maps of T:50,000 R,F. contours are marked at’ "
40 M interwv~l. Read tho prominent contour line
Tear the plot centre and divide it by 40 (it
Wwill always give a whele No.) NOw add or
subtract the No. of contours after réading the
map dipending upon the hightr or lower -
siturtion of the plot centre from €his bse .
contour and recard. The Altitudd of 3960 mbrs.
and above will be reccorded ns 99.

“

Texrrain - Terrain roferes ¢ thpogriphy:
Study thc topographic maps or photographs as
a guide to determine *his classific-timn.
Examine the general topeograpby nvér an Arca
of 6-8 sq. kms. around the plot and classify
the terran in which the plot lies in onc of
the frllpwing classcs ~
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Prccipitous .~ Steép arca where logging is
not possiblc.

Stecp slopos—  Arca where ldgging is.pnssiblc
but with difficulty. : )

Gently rolling —f_ Arca with é SGIiESJDF“
rounded hill tops and gentle slopes with the
valleys in betucen where logging is casy .

Aot -
Examples: =~ A hillock 100-200 mdtres high ° -
coveTing An arca of about 1 sa.kms surroundad
by 4~5 sg.kims. of gently undula®ing area is +o
be clnssified a3 gently rolling.

Slope— Measure the slope in up—hill -nd doun.

- hill dircctinns over as Yong strétches As

possible. Take average® of the two measurcements
and classify it in onéd of tho fellowing .
catocgorics. Slope variatidns for a length of
S0 motres will be ignored. )

60° and above

459 to less than 60°
3age to less than a5°

i

200 o less than 300
Less than 207

POsition on hill slopc — Examine the position  of thea

B ow N

- ¥r

plot .centxec on the map shert with roforonmce to

"hill slppe on which it is located and classify

the plot in one of the following c-~t=gories
depen~ing.upon its position rn this hill slope—

.Ridge top.

Uppex 1/3%d

Middle 1/3xd

Lower 1/3rd
Valley ° .

Aspeck —~ ° Aspect refers to the direcctinn of
the slope. Generxal aspect of the hill slope
on which thc sample plot lics is to be stidied
from the map or photograph and recorded in

onc of the® following ceden® 7 -

North

]\J Orth—East - '
FEast
SouthEast.
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Stoniness -~ Obscrvue an araa of 5 ha. 5r Wore
SEONANESS .-

around the sample ﬁlotqud find out the prosence

DF'rocHs/bcdldcrsygrcaﬁer'than~25 centimétros
in diameter., Any thipg less than 25 cms. in
diametex weight less than 40 kgs. and &-n
casily be moved manually. Heprce keeping in
view the presence of stones” and boulders
-greater than 25 cms in diamcter classify the
plot iR one oF the following classes and
write ita code in this colqmﬁ.

—

More than 60% of the "land surface is covered
with stanes/boulgmrs. - o

A07% o 60% DF&%HE l1and surface is covercd yith
stones/boulders.,

™

Less than 30 % of the '1and surf-ce is covered
with stones /houlders.
- LY

Stones/boulders are absent.

Humus—'  Huamus is the decomposed organic matior
caves, necdles, twigs ctc.) wvhich has become

a part of the upper most soil hopizon, This
should be clearly ‘distinguished Frm un—decom—-
poscd lecaf litter., Remove the undecompousad leaf
litter from the so0il sdrface be"ore taking: & °
measurements for humus. Dig "a small pit (20 em.
decp) in the representativae area in the sample
ploty Now measure the depth of humus and
write.the code of thec class in which it falls-

20 cmsis or more .
S cms'to less than 20 cms.

Lesgs than 5 bms.(

RS TR O B G R

No humus.

Soil dep~th — Dig n"pit in The representative
aren upto parent rck or a depth little more -
than 37 cms .« ‘and measurec the depth of. EHe soil
below the undecomposcd laaf litter (i.4. dry
leaves or needles . or twigs) ‘uptoe parent rock
or 'slightly more than 30 cms. whichZever is
less. Classify +the s0il depth ,in ongof the
following categrrics and write its cnde “in
this coluwn. oo e '

. -

-
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60

61

_25_

Equal_to or more than 30 ‘cms.
20 cms+ to less than 30 cmss
10 cms. ta less than 20 Tcmns.

5 cms. to less #han T0 cmé;

less than 5 cms.

oy W N -

No-soil. ¢

S0il Texture = Fxamine the texturc of snil in  the

zone whore humus and soil are mixed by Fecllng
with the hand and classify s8il texturc in onec
of the following categories:—

1 Clﬂy .

2 Clay loam

3 L%m :

A Sandy loam

5 Sandy

6 Pebhles.

T Mo soil.
Plantatinn Potential. For all thgse forfests
where the crown density is more than 0.2 B
plantation potential is ot of any signi¥ican'éc
and hencec,the code pertqining to Not applica=
ble' is o be recordad. In,3ll other cases fhe
soil type to whichk the shmple plot belongs u117
be studied apd it will be observed vhgther it
is a potential soil For g¥owing Fforest or not.
While dctcrm1n1ng thd potentiility of the 'spil,
give ‘due’ consideration. to aspect, .snil “depth,
drainnge, crop in the surrnundlng Arca and
other biotic and climatic factors. The mAXimum
permissible slopc upto which plantation can be
raised will bhe 60 and ‘minimum soil depth
should be *20 ecms:» This "column should he fitled
for land class 1,4 & 5.

1 Plaptable. - -

2 . Un-plantable. - -

3 . Not applicable.

1 29
A

Number of forms - Nepending dpon the forms

attached with plot descrlntlnn Form, write one of
. the following codes —

H

T Plot Enumeration Form only ) ' -
2 Tally sheet, Plot Enumeration Form Aand sample
& treec form. ‘ LT

-

3 Plot Bnumeration form and misc.inFDrmqtioD form.
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4. . Plox Ehumcrationfﬁnrm}@Tallyﬂshéﬁt, sample Treco
. prm ﬁgd‘ﬂis%- informatinn Form. .

Distance’' From the nearest forest boundnry.. “With the
help of mip and/or local enquiry, nassess the hordzo-
ntnl distanct of the plot centre from the nearcst
“Forest brundary and fill up one ~f the following
cgdns depending upon its distance. *

Less than 100 mctrcs.
2100 = . 300 metres, ©
7 300-500 me*Tres. .-
. 7. 5008-700 " :
7 700-1.000 .
"7 1000-~1500 ®
7 1500-2000 ¢
7 2000-3000 4
More than 3000 ‘metres.. - - -

K -SRI N

bomo-m

Distance Ffrom the nenrcst road - With the heln
of map and/or locAl enquiry, assess the B
hdrizon+tal distance of the plot cont¥eé From the

,nearest moterable rrad and fill up one of the
following codes depending upon this distance.

1 Less than 100 metres.
2 100-300 mctres. -

7 300-500 metrcs.

7 S00-700 metres..

7 700-~.1000 mctres.-

7 10001500 mctrcs..
7
7
M

w

Y

(8]

1
]

15%00~-2000. motres.
o
2000-3000 metres.’ . r

orc than 3000 mcﬁrcsﬁ_

- 3 B 4u

Distance from necarest mnrket centrc  Calcllatce
the distance by road from Rishikesh to thé
place where the timber from the arca Around the
plot is likely to reach the'road. Round it
off to multiplés of 10kms and record it in
two digit ‘code. For ®Xample 15kms to be written
as nYa ,_ 115 kms. ng 12 ;"\\ﬂd 24 kms. as ’02.

T L N - - -

—

—

Spil FErosion - . Examine as wmuch area around
the sample plot as you'.can sce and uptd the
arcd reproscnted by the snmple plot iwe .2 S
kms. ¥ 16 sB.kms. and depcnding upon the h
existence of land slips, scéouring by riVers an@
nallahs, shecet crosion etc. Clas-ify the sample
Plot in one of the following catcgorics -

-
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Very heavM: More than 50% arca is affeoceted by
soil cr051on. _

Heavy =’ 20<50% arca is affected by soil
ernsion. - ’

Morlerate ~ T0 +o loss fﬁan 20% arcn is -

(R b i e SR

afected by scil erosion. .

—
r

Light — Lcss than 10% arca is affceted by
sail br0510n.

—_ - - -

Absent —~ Snil erHsjion is totally absent.

Blank-~
. -

P1ot centre_grid_rqfércncc— Mlot centre grid

digits refer ta Y-chordin~te of thc grid 4in

refercnce is ta be read from the map sheet of
17:50,000 R.F. %n .which grids Aare shown in rcd
11nes, cne kilometer apart and the grid value
is indicated ‘on thec border of tht shegt in
‘UDD"mLtrcs. The grid reférénce’ is-to Bc
recordced in digit number (c.g> 173357091). The-

Tirst four digi“s refcr to the X-coordin~te of
the grid in grid ‘Kilometers anrt the last four

- sl

—

grid Kilomcters. _The valuggivan on either” end
of the vertical linc on the map denotcs +hc
value of Xecoordinate -nd.,value giver on’ either
end nFf the horlzonfal llnc denotes the value
of Y-coordin-tc. .

—

Irnventory Design —~ Leave it blank.to be: £illed

in by T.P.U. _ p L Ey



3.2 ELQI;ENHDEE?IEPN“fﬂRKVTALEIaEﬁEEJLiIﬁfL.

=

The plot Enumeration form should be filled in when
the o' végetation class in,Plot.description Form is trees
Forests, strip Fore&t and degaraded forests. All +the
trees of 18 cms D.P.H.0.B. or above in the plot are o be
enumeratedf T . R AP . . N

~ [y ?v— —

To dEcide whether a bogder line tree ié]iﬁside or
outside the plot, the‘fo;lowipg.method"mill be adopted.

. ¢ . .: : = .
- ~ All trees touching or lying on” the NOrth-West and
South-~West sides of the pldt shall bhe considered®as™ 'in
the plot? and zll”the trees touching or Ming on the
NOrth—East ‘and South-East sides of the plot shall ke

' considered as “out of the plot!'. Tn order +o find out. T

whether ,a tree  is 1ying on or tonching a side of plot,,
stretch a3ropg;a1qngéacb side of the plot arnd iFf +the Tope
torches the stem while straightened, the tree should he
ta'en as lying on or touching the side of,the plot.

- — -

: "Every tree . enumérated Shall be blazed a Tit+le belouw
breast height and giver” a serial ﬁunM¢r“§ta:tin9 from.T%
The numhering should be started from North.direction and
ccontinued in clockiyise sequence . .

N ¥ - ) - -

- - T ’ . .
- ' Use one form.For each sample plot. If number of +trees
in#a plot is more, than that can be accommodated in one form,
use anéther continlation sheet and i1l up all top colirmns

-of that' sheot also. . ; .

-

7'« The pléat Enumeration- Form consists of recfangUlar -
blocks. Data for each tree shoild Joe recorded in one -
block. The dhte shauld be recoﬂ&ﬂiﬁ-Tst in 1st row and
. then in 2nd,réw and so on till all trees in the plot are
accounteéd fox'. Tn each block in the top portion wiits
the local ,or botanical name of the tree enumerated, In
the lower left column-write the code number of the species
“and in the lewer middle column, its diameter and in lmuer
right column its tree grade.

1 -
A ]

In addition to plot Enumeration torm, the +ally
sheet form should also be filled for all the even
numbered sample plots . failing in ‘vegetation-class T and
2. For this purpose same form i.e. Plot Enumer~tion Form
will be 'used as Tally. sheet form and “the words T Mot
Enumeration Form! will be struck out.. UWhen this form * -
is used as Flot Enumeratsion form, the words 'Tally shest
form! will be struzk ocut. The procedure for +taking
tally is given in Appendix V. Various columns and ‘hlocks
of tatly sheet Fform will ‘be illed sifilarly as in case
of plot enumeratson, form. . .

- - L -
Coding instru~tions® for Tilling 'ip Plot Enumeration
Form/Tally sheet Form are given below:—



% |

6-7

9-11

12214

- Bescription -

. =29

JOb

Card design.)

S

Leave these blank as
these are to be Filled
by Data Processing
Report NO. ) unit (N,P.U.)

Sub-~R€port -)’
Ng‘

Speecies Code’ — For filling up the
- species code, please refer appendix
IV, )

o -
Diameter in cms.—~ Diameter ,should ~
be rounded off “to nearest centimeter
and measured at hreast height over
‘bark towards plot centre direction
aluays.

-

Tree Grade '— FEach enumerated /
tallied tree of commercial species
above 10 cms. diameter 'should be
classified in one ‘of thé follouing
tree grade classes depending upbn
its form and quality of the hole.

NOTE: Tree grade For the trees of
species with code numbers.00l to -7
0711; 013 to 0193 021,027,024 £o 036:
038;039;04% to 0433045 to 0603 0FS5;
075308450863 and 086 will: only be
recorded. 3
Sound=~ A tree which will produce
now or later on, oOn ‘maturity) at
least one log of 4 metres length
or more free from all defects.,
Fit ~ «f tree which will produce’
how or later on, on maturity) one
or morc logs totalling to, 4 metres
- length or more with minor defects,

Unefit .- A tree which cannot
praoducc.' (now or later on, on
maturity) sawable -logs totalling
to 4 metres or more length. Such
tree can be used as fire wood or
_pulp .wood only.

Mortality Salvagable — A mortality
tree qualifying as "Salvagahble ‘dead
tree® i.e.’a dying tree wuhich is
utilizable .




/ dead

=30~

Mortality no® salwvaqgable - A
mortality tree not qualifving as =
" Salvagable dcad tree® i.e: a dead
tree which is unwutilizahle.

1664 Repcat cols .9.-.75.

6568 Plank

69-T0 Total No. of trecs — The total -
nu~mber of enumerated/tallied trees
will be recorded here. .

- - R —_

T1-78 Plot centre Grid Peference — Sams

as given in P.N.F, of this sample
. plD‘t . .

79180 INventowy Design - — CLeave it blank
to be filled in by N.P.U.

3.3 . SAMNPLE TREE FORM

The sample tree fTorm is to be filled in only
when the vegetation class in Flot Description Form™is

Tree Forest or strip forest. Take a tally with PAFL2
standing at the .plot. cocntre starting from North direction
in anti clockewise seauence. Fill up the details of a1l .
the "IN' trees <in the sample tree fofm in case of "sample
plots with forest type code 01T;02;03304305 and 11. TIn

case of sample plots with forest type code other than

these codes sample trecs data of ewen numbered "IM? trees
i.e. 2,4,6,8, and so on will only be recorded in this ~
form.The/trecs and all trecs of less than 10 ems diameter |
at breast height O0.B. should be ignored. Coding instrusits-
ons for filling up the Sample trec form arc given below.
(The S.T.F. will bé filled in for all +the sample plots
with even numbers).

-

v
- -

Col. No. Code Description.
1-3 ) JOb } Leave these Rlank ©
s as these are to be -
4-.5 Cfrd dn31gn )] fi’}éd by Qata
P Wy Report No. ) p—-rocessing unit
B ‘ Sub-Report ) Cn'P'“'? *
: No. )

Speciecs Name: UWUrite the botarmical .
or local name of the spccies in
this column {(reFfer appendix-IV)

for this purpose).

-10 - Jderial Number— UWrite the serial |
numbexr of the tree in this cplumn-—

Qs




N -—31-'

» f

11-13. Spuicics Code 4 The spocies code
. as given in Appendix TV may be
rceordsd, -
14 Dominance ~ Classify cach Sample

toe=s in one of the Jfellowing
dominance classcs and write its,
code in this column . b

Nominant:

.

Cominated .
Supprossed.
Tree of under storey ..

Solitary el

R w2

Abnormal and damnged tree.
&

-—

i -
The Pbllouing'aescrjpfignsmwi117
help vou in de+teérmining the dominance
glass Gf_a tree, - . a R
’ngihaiﬁ; A tree which forms the
upper most leaf canopy and whose
leading shoot is Freec.

i 2 -,
Hoeminated - - A trec which does not
form part of the upprr most leaf
cnopy but the leiding shoot of |
which is not over—topped by thao
n-ighbouring trees ‘bat its crown
is not fully Free. Tts height is” ’
usually about 3/4th of +ho dominant
trecs. :

—

Suppressed — A trcce whose lecading
shoot is defindtely over topped By
its neighhour. Height of such +trdéas
i's usually aholt 5/8th of the
«{dominant trees. Such trecs usually
suf7er from'slow growth due-to -
suppression. ' _
L3
Txee of Under storey — . A troce r~oo -
» which is a part of the under storey.

-
¢
-

Jolitary — A tree uyhich'ig
standing alone in a blank.

Y

- -

Abnormal and damaged trees — T+
includes old Hfrees or abnormal and
darniaged trces.

in centimétcrsi4umeasurc with
callipors the di=meker ovqr bark at !

. ooV,
152177 . *Diametor over Bark. at broast height

-




—-32~ .

brpast ‘height of the tree in a
direction towards plIot centre.

18-19 TOtal Height in metTres — Mdasure the height
of the txee from the base on uphill "side to
the top of the leading shoot. Round it o=F
to the nearest metre and recéord. The procedurc
oF measuring height of a treec is given in

appendix .-VI, '

R

20-21 Clear Bole~ FMeasure -thé height along the stem’
y of trec from the base, on the Uphill side.to thoe
begirining of the recglilar crdwn and round it off
. to the nearest motre, Beginding of reghlir -
crown .in conifer trees is the point wherce the
,‘first complete:livewhorl is . For broad.

leavod, spacics this point may be recognisced™

-as the place from wheore the first major live
brranch takes off or Ffrom thercfhe ‘main’ stem .
w forks, if forking 1s above brea«t heigh* point.

- » . — —

L 3
22 Defects Maturgl — Examine the stem of the trees
and classify it as under on the basis of the-
extent of 'Natural DSRcotst present and write
the code in this column-—

Compicte stem length frece of Da£ural deFeéﬁs.J
One third stem length with natural defocts.
Two thiids”stcm length with natural defects
Full stem l-ngth with natural defocts.

AW o o=

L)
Natural Defects -~ lindor this category all”
.- those abnormalities are included which  ara
very natural and ngrmal for the trces e.g:_
knots, callus, formntion, twisted or spiral
grain etc. . .

»

[N

23 Defects othors — Examine the stem of the trec
-and clasgssify it as under on the basis of” the
extent "of defects caused by '"External Agencics!
and wrfte the ecode d4n this column- .

w

o | Complecte stem length free of these- defects...
2 One third of stem length with these.dafects. .
3 Two thirds of stem,length with these .defects.
4 Full stem length with these defeocts .

-\ﬂ

External Agencies Defects.. Tnelude damane
caused to the trece stem by Pathological, °
entomologiecal,” climatic or biotic Ff-ctors.
Damage by these agencics may result in Joss
of cellulose materinl and wankening of the

- "

~




24-26
27-28

. 29-30

31.32

33-34

3568

697-~70

71-78

T 79-80

‘—33—-

strength preoperties of the timber. Thesc "include
borer attac®, funcgal attack, Tirc damage,
hollownerss, snow and wind danggc cte.

Leave it blank.

Bark ithickness towards P.C. in mm.- Remove the
bark makind a neat cut at thc broast height
point towards the plot ccntrc. Measure this
bark thickness with a scale to the ncarest mm.
and record in this column. '

. .- u

Hadial Tncrement towards Plot Centre in mm. Drauw
a Core with tbe increment boror at tho breast™ ’
heigkt point from the side towards plot ccntre.
Count the number of annual rings from the -
periphery towards the pith with thg help of
magnifying glass and measure tho increment in -

mmsS a»

L

Radial increment in mms. for the~last S ycars
may be measured and recorded here i.e. length
of 5 annual rings in mms.

Baxrk thickness opposite to P.C. in TIM &

Measure the bark thickness at bronst height’
oppositec to plot ‘centre in the same way as done
above and’rccord,

Radial ihcrement opposite to P.C. in mm . Measure

the increment at breast height oppositc to P.C.
in the same manner as done carlicr, :

. -

) ’
‘Rarial incrcment in mm. for the last 5 years

opposite to plot "centre at brecast -height will
be rccorded here.

H-lank .

¢ 7. . .
Total No. of Trcocos - Record the +o%al
number .of tres-for which the sample ‘trec
data bas been collectnd in this column.

-

Hlot Centrc GTid Reference- Same as given
in PL.D.F. of this s-wmpic plot.

Inventory Design —- Leave it blank, to be
Filled in by Dada Processing Uhit, T

-;(--K—*



3.4 MISCELLANED!S N FOPMATTION FORm -
. For' filling up this form a Plot of area B.01

ha. should beglaid ont, This form'is to'bhe Filled in for

-all plots falling 4n land clzss 1,3,4,5, £ 6 . Ths coding

instructions are given below.' The connting of pléﬁﬁs[i_

reeds/Seedlings is tc be- done in 0.01 ba. onlv i.e. o

of this plot. '

Lolumn Noa. Deseription.

v

1-8 ) " Same as in Plot Desérﬁptioq Form.

Medicinal Plants— from cel. 9 to 33.

Spicies-Nams . Write the hotanital name or
local name of médicinal  plant seen ingide this
Plot of "0.07 ha. ares. -

1

~

e

G917~ Species Code- Write the species code as given
Co in appendix -.TV. .

i .

12173 Number of Medigipal Plantgﬁi Coumnt +he total
nunber of the medicinal Plants of species noted
in"colusn 9-11 and .write.the number in'col.
1213 against it. If number exceeds 99, uyrite
99 in this column, :

A
]

14-33 Cols.9-13 érejrepe;ted. There is rare -
" pdssibility of getiing moré-than five speciel
T ovt.medicinal plants in one plot. Théie?ore;in
“ the form,” t.here is a pProvi sion’ For recor8ing
data of 5 species only. Thn case vou come
across. more than 5 species, ‘repeat *he entires
in column 9-33 &S is done in plot Enumeration/
Tally sheet form. h . )

L

High level duarf bamboo or Rinqq&rCothﬂzggd
34-36 Species Code—~ Write the code o#'ringal
’ as glven in Appendix-TV,

-

3728 Number of reeds— Cotnt the numbhef of, ringal"”
resds in this plot and write their nimber in
this column. If fo+q1 number exceeds 99, wyrite
92 in this column.

» - - W P -

F®generation -Col. 39-67 - _ .
39-40 Forest Type. Write +the cpde of Fbrést,type

in which the saméle plot f3ills. The forest
types code i the Same as recorded in P.D.F.
. - L4 o -

-

4143 Species Code~ Urite down the code of species
as given in Appendix—TV) wvhose regeneratsion
is seen in this plot.

-



A4-45 .

46—4T

4849
50-6T

6870
7178
Note :

—-35—~

Number of seedlings— Count the number GF
seedlings cf species noted in column 41-473
and write its number, If tHe number exceeds’
99, write 99 in this columnge “

Mumbexr cﬁ_Saﬁblingg: Count the numhber. af ™ #

‘samplings of the species noted in c&l. 41-43

and record its number in this column in two
digits code.

L)

Leave these blank.

-

Repeat the columns 41-49 in +the same sequence .
In this way regéneration status of three species
can be recorded. In case more than 3 speécies

are xegenerating in the same plot,. entfies under
coelumhs meant foxr recording renaeneration may be
repeated as in case of medicinal plants.

Elanp:. . N

Jame as in P.DH.F,

-

For recording referieration data a plant of 0.5
metres heigh® to 1.37 metres height will be -
taken ‘as a seadling and a Plant of mexe than
1.37 metres heighit hut less than 10 ¢ms,
D.B.H.0.P. will be taken as a sampling.

—

For recording data abhout ringal only those’

"reeds/sticks are to be enumerated which are

more than one metre high and aré grecn.

~
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4.1 . The copies of different Tield forms used’
" fox co’llec't_ing‘] inventeoryidata are iattached herewith.
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CHAPTER v e

DATA_PRUOCESSTNG
5.1 Intggductjmq) : *

. . ' C ol =
- The data*of Alaknanda Catchmént was processed on

™A 370 comptter of the K.D. Malviya, Tristitute of .
Petroleum Explorition, (QNGC), Dehra-Dun, which has the
" following configuration:— . : * :

(a) Memory 512 K*bytes
() 1 Card Reader
(c) 1 on line Printer

_(d) 6 Tape Drivés}_rf
ﬂ(ej 4 Diskarives. .

5.2 Design.

SQstematic sampling at 2 km x 1 km'grid Spacing
was followed in grean wash, arca as stoun Dn,Su%vég of
India Maps and at* 4 km x 4 km grid spacing in non-—grecn
wash area. A fixed square plot of 0.1 ha. ared was laid
at grid centre with four semiidiagonals starting from
grid centre and lying in North, East, Scuth and lest
direction. This sampling dnaign was decidod in A méating

" held at’Headquarters Office, Dehradun on 2.0.1078 |, The
minutes of this mecting are appended in this part of the”
report as Appendix-VIT.

5 -‘3 .B.;‘_c_%:;_ <. . L
. Forest area under dgreen wash and hon—~green wash
and its further brcak-<lup could not be provided by the
P.I. sectiecw.Theréfore, it was decided that area Ungcr“w
green wash be talculsted giving a veightage of Z’km"'pgr_l
sample plot and Further break—un.of grean was area intd
forest types etc. be done” on the basis of dround inventnry”
byrvprgportienaton weightage. The area was distributed
by lapd use classes, land use class and frrest divisions,
land use clnss and river catchments, vegetation classcs,
vegetation classes and forost divisions, vegotation’
classcs and river catchmen:s,‘crownrdensity classes, crouwn
density classes and forest divisions, croun density
classes and river catchmonts, plantation potential classes,
river eatchments and plantation potential classes, '
divisions and plantation potentiagl classes, so0il crosion
classes, divisions and s~il erosion classes, catchménts
and soil ercsion classes, grazing incidénce classes,
divisions and grazing incidence classes, river catchménts
and grazing incidence classes, fire incidence classcs,
divisions and fire incidence classcs, riVer catchménts
and fire incidgnce classes arca undes tree forest, strip
forest . degrad~d/open forcst by lopping classcs, divisions

+ . ~ 1 S e i3 &
; ] - . : 3 FE S v e LIS Ly,
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.and lopping classes, river catchmen:s and lopping classes,
Torecst-types , forast types and slopec classes, exploitahla
forgest by forest types, divisions_ and forcst types, river
catchments and forest types forest +Vpes and sizc/age
classes, forest types and altitudé eclasses and bamboo
bearing area by spacing of clumos. f

Hbowever, it may be noted that the estimates of
area under various categories described shove are based
on a few number of groind sample plots in some cases and
caxwy a large sampling error. Therefore, thecse may be °
considered as indicative only and uscd with due caution.

A -

5.4 Data Bascw

- The data for this Survey was collected in Plot -
De—scription Form (€D 01), Plot Enumeration Form {(CD 02},
Tdlly sheert form (0D 03), Sample Tree Form (D 04) and -
miscellanemgs Informition Form (CD 99). The data involyed
6285 field forms the number of caxrds punched for ench
card design’ (CD) were as belobs. "

€D 01 ! 1,92%,

€0 02 6,523

cD 03 ) 1,262 °

cD o4 4,771

co 499 . ‘ 1;281

TOtal Cards 15,758
5.5 Gencral Volume quqiiaks;“

In this arca felling of green +trecs has bean
banned. Therefore, fclled trde data for developing GBeneral
volume Equations and. factors for estimating cull and
utility volumez cculd not be ‘collzcted. The- sample tree
data was.compaxcd with the sample tree da“z fram the
arcas for which gencral volume equations were avail-able
in this organisations., It was then decided in consultation
with the Joint Director, Moxthern .Zogre, +that the general
volume ecguations of the 'sppeies frem the areas indicated
against the specics as below, bo ta:en for developing
loca volume cquaticnsio

-

-

Specics . Catehment and specics

1) - Quereus incana Uttarkashi — Same..specics
2)°  Betula utilis - Rhutan - —dom

3) Pinus roxburghii | Uttarkashi - ~do-

a) Quercus semecarpifo- o -

.
lia. Uttarkashi — Quercus incana. *

¥

5) Acer species’ Bhutan ~ Sawe species.
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)

9)

10)

2—

G

—=43-

Quercus dilatata Uttarkashi « Same species

Abics pindrow and e .
picea smithiana , Uttarkashi .~ —do-

Rhodocdendrxon arboreum Uttarkashi - Misccllanceocus

Picris ovalifolia Uttarashi o cedoo-
Rest and misc, ) LT
specicss Uttarkashl, = eadow.w

-

The gencral volume cquaticns used were dss follows:.-

Juer =N —ncana
014796 + 0.319061 D2k

A

Pinua roxbur 9 id .

.V/n%4 — 0.274078 + 0.002489/D%4

o .
V = 0.002489 + 0.274078 D4H

Acer .spccies - .
V= D.03B730 + 0.362730 D2 H

Oucrcus semecarpifolia
V = 0.014796 + 0.319061 DZH

-

Quercuys dilatata -
V= 0.035601 + Q. 351041 D%

Ablesuplndrou .

V= 0.175070 + 0. 226058 i

»

Picea smithiana .

V/DPH = 0.20917T7 + O U33695/D%4
o R N

V = 0.033695 4 0.283177 D2 CL

ZH

Rhodcdendron arhoreum

V/O%H = 0.29686€2 + 0.008160 /D%¥

il . orR -~

V = 0D.00B160 + U.298862 D2

Plerls oua11F011a
V/D?H = 0.298862 + O. 008169 DN

- oR = 2 4

V = 0.008169 + 0.29@862 |3 2
%




~44~ -

11— - Rest of species_ - .
V/DPH = 0.298862 4 0.008169/D%
ORr -
V= 0008169 4+ 0.298862 0%

Where -

V = underbark trec volume uptao 5-cms top diamcter
overbark l1imit (inclnding stump and bhranch
volume )} in broad leaved spedies and stump znd
main s+tom only in conifers).

0= Breast height ever:bark diameter .(metres)
H' = Height (mctress

5.5.1 Samplc Tree Volume

. Volume of cach sample tres of ench species was
estimat-d using the general volume equation of that
species and +the height and diameter measurcmants of +the
trce. '

5.5.2 _gpatﬁnr_Qiaqram_

The estimated volume of each tree of 4 speciecs
was plotted against the breast height diameter of +heo
treg to detect any abnormal observations,

- 5.5.3 Local volume equations

; In oréef to develop A local velume eauatsions
for a particular Specics, the estimated volume or its
transformed form was taken as dependent variahile and
the breast height diameter or ‘its transformed form ‘as an
inrdependent variahle. .

! .
The following rTegression functions were tried
Tor cach SoCccieste c

Vza+bf)2 2

V= a+ bD + cp2 3

V= a ¥bD +cD? 4 gp

V=a+b/D4+cpi? .
—/V a + bl

+

AV a + bl + ¢ /7O

R N e \
v/ng - a + b/D+ /D2
V/D® = a + b/D% 4 cﬂﬂ + db

Leg: Vi= a + log% 0
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- . )
Mne of the ahove e ruatdinn was selccted tnalking into
consideration, (1) standard errnr of estim~tc, (2) the
muifiplc determination co—efficicnt and (3) +the '
apPlicakrility of *the ¢ ustion in the entire rance'of doka.
. = B

The frllowing equaticons were sclccted fFor various
. g 1

spocics o . ) - . -
1. Qucrecus dncona (432) . . ) )
V/D7= 6.06%05 + 0D:06839/0%4 0.95016/D + 2.66635 D
Or 5

V = 006839 — 0,95816 D + 6.06105 D% 'y 2.66635 1I°

v . - ‘
2.0etuln utilis (76}

V=..0.14780 + 2.95860 N :
3. Pinus roxburchii (873)
V/D® 2 11.,78506 # 0.12844/0%.2 23711 /0-0.56094 D

-

L3 S

R @y . - R
V. = 0.12874 ~ 2323711 0 & 1178506 B? - 0.56094 3
« T ’ i ’
4. Agex specics (92) .

- . :
~V = 20.10851 + 3.04250 N

-

. :
5. Quercus semecarpifolin, (151)

v/n% - 8.76870 + 0.08355/02 . 1.20586/ D + 1.12150 D

aoxr -’ -
- ; -
*

"V = 0.08355- 1.28586 D + 8.76370 72 4+ 1.12150 n°

-

6. fucrcus ilatata £294) .-

-

~/V = D.65735 + 5.35636 B .2.06435_/M-
7. Ables pindrou 8 Piccn smithinna (603)

pE S

. N N " >- LY
V/D 2 = 7.21004 + 0.22742/0%L 1.06194/0 4 3.04194 D

W o1 . ) ‘e >
V. ='0.22742 ~ 1.06194 T + 7.21004 12 & 3.04194 07

8. Rhododendron arboreun . (546)

——l T

V = 0.06007- 0.21074 </D+ 3.63223 D2
N iéggiéwoualiﬁggigq {256)
. V = 0.03468 _0.56878 11 + 7.72082 N2

10+ Hgst of specics . (773) _
= 0.60124 + 5.32265 D - 2,92195 /N

M."e The Figures in brackets ~gninst the .=pecias
*indicate the pumber nof obscruaticns on which
the euation is bnsed, v
9.4, _Enumerntod tree volume _ )

An estimate of volumc For e-ch crnumer-tord hrre was
obtaifred using thg selocted loenl vdalume equaticn ~ncd thao
hreast height diameter of the 4rac. In case of the sprrios 3
for which lgcal velume equition could not be developed the velume




= B
was estimated FTrom the local volume equation

available for a species similar in form as
‘indicated below:

1

Specles | Local volume cauation uséd
1y Cupressus torulecsa Pinus roxburghii
2y - Taxus hacata Miscellaneous

- >

3) Juglans regia,

Buxus. wallichiana and .

carpinus viminea flucrcus inc-na
4) Corylus: colurna ARccr spocics.,

Bcer sp—ccics
Acsculus indica
Betule alnojdas
Alnus nepalcnsis *
Fraxinus micr-ntha
Populus ciliati and
Prunus spccics,

. These wolumes arc stored "in a tree volumc file .
'which helps to tabulate the rosults by spécics and
diameter class for differcent forast types, catchmants
etc, .

.
-

5.5.5. Plot Volume

Plot volume is generated hy afding thesvolumes
of all the trees in the plot and stofed as an eldameht of
the plot in the trec volume file dCscribcd_abovc. .

+

5.5.6.- _?_ind T{:I___l:llc!

Trees in each plot were clhssified by specics
nndediameter .class. This helped to cstimate +he stems/ha.
and totnl stems by spdcics and diamctor class Toxr, each™ °
forest type for exploftable arca and Whole catchment .,

ay - N P

»

*

5.5.7 Stock Tabl-s

- Volume of cach enUmerated trec was utilized
to estimate the wvolume /ha. and total volume by spccies
and diameter class for each forcst Yype for exploit-ble
are~ and whole catchment. . ”

- -
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6.1 PHOTQ COVERAGE : - o
. The entirc Western Himaidyan Region comprising
8 hill districts of U.P., is coverad under. specification .
No. B814-A and TA40=A. The detail of the  aexrial photogr-phy
. goverage is given as undorere © -

f -

. Spocification TAO=A . 8T14-n

T .
2. Seale of the A.PUS. 1:40,000(Appx.) 1:50,600.(Appx. )
-3, Camera RMK - RMK
4. Foecal length of the . . S ] o .
camera lens " 15.3 ems. - 15.3 cms. :
5. Format size 23 x_23.cms. 23 x 23 cms.
N Yenr of photography Octoh x,Movembrr *73 Octe, 775 to -

. ] April,'??

The flight runs East_llast. The foruard over” 1ap
varies fraom 60 to 75% and Jateral over lan 15 to 30%.°
Duec to hilly tertain the Variation in scale of A.P.S. -
ranges from 1:50,000 to" 1, 75,000 scale. About 90% Survey
arca is covercd undex specification No. 814 -a. . ’
. v - !

i e ¥

6.2 AVATLARILITY AND QUALITY OF A.P.S,

Two sets of contact prints (m ey panchromatiaol ¢
on single weight glossy PapneTr were supplind by +the survey
of India. The Guality and printing of A.P.!'S5 is mot
goed from forcstry photointcfprctqtion point of vicw,. In
many strips , forcstry detnils arc cbscured due torb o
shadows or low contrast of the images of trees.

Y
r

6.3  ODJECTIVES OF PHOTOINTERPRETATION. :

The objnctiucs a¥f photointerpretation were as .
under s
1. To classify the aren under different land use and
- - Torest covered types.

2. To classify »7 the forest stands acecording to trce
¢ Eroun coverage showing dense, medium and low
density forests.

3. To separate the suitable areas. fit for plantation
Purposc from the barren wastec 1and irrespective
of logal status of +the land. Such areas may be
taken dp for atforestation pUurposc by Civil and
Soyam and Soiil Conscrvatiorn Divisions.
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A. To identify +the dneradod forcsts ( Forcsts damacod
hy nrazinm , fellina cte.) such arras nnod )
N - . B - y - -
prniority in nro*cction. .
h
5. Te prepare a “and use and Forest cov-r Byne fap

on 1:50,000 scale and calculato +the arca under
di-Ferent 1-nd Use angd For-odsti “yne stancs
prr,craﬁ Ly subocatchmond wise Yo pstimato the
QrQUtnn stock .,

[ETRONDLORY. .

Eelel + Maxliing. oFf. Photo asp:

With the help of Survey of Tndia 1:50,000 scale
tDpD maps and corresnonding serial phofongraphic coveraae
“0f the: shoot rhoto: 1nﬂcx1nq wns donc. The YV.PTs failina
on border arcas have not been suppliicd by Survey of
india. As such +qumap-sh"ﬁ+ 'o.53 M/8,12," 53t/1,5,9,13,
14 and 62 7¥/1,2,3, ;arc rot Ffully covored under smnecific-tion
Mo BTAA Aand 745 W The arca For -which V. P.'s arc not®
availahle has bhaen marked as photo gap, on +opo chadcts.
Thls photo gap covers an arca of aout 1100 sv. kms..

¥

RV Prqpqrqtlon of AP 's for 1004 phn*01n“ sk aern
‘ tation

———

LN
. L

The preliminary propara®ory ‘work iz marking of
pr1nc1p1h Doln* canjug=te paints, dyawinn of match lines
Anc marking &F effeoctive area on consnrutiveo arrial
photenraphs numhoring anout.ASﬂ wns cone by 4Rt photo-

s

intrrepretrrs. ALL tho VP LT rarn searned and nxoamined
under mirror storcoscopo for proepar~tion af t-nbative :
P.I. key‘\_‘ -

e

& T . . 5
L . Photeintcrnret-fiion ! oy |

-
To acruint “he photointrrpreters . with the
ox#isting lond usc.p-fttorn and Torest typa in the r-gion,
reconnaiss inoe tour te tho sirvay aroa Wwas arrancced. dyrigp
Feb., 1072, Lard usc Pttt rn and Forest typese socn in tha -
i 1d ucxe correspondingly marked on the 1.PVs kere ‘ng

in vicw the ficld ohshruations, limit-tion of sm-ll sc-ale

auxinl pheotoosr-phs " nivndlanle and U ality of prin's.
Ehe following MoTlkey has hfen adopted For hundrood
pcrcent photointerpratation. & .

The land will be praimarily classificd into
Tellouing tyn s: ;-
1. Faorcstod

o, Man.—forosted.
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1. FORESTED

P.T. Code
T o1 Coniferous forgst
This will ineclude following types : -
14141 Alpine pastures/high lcowvel A
alpwne scrubs c -
14142 Fix/ Spruce . F 2
1.1.37 ° Mixed coniferous-Beodar,Kail o
&. .+ =godar, Kall Fir cyprvsscs etc. F 3
T ddted Kail F's
1.1.5 Chir F 6
R ]
12 Coniferous mixed with hard woods s

Broad leaved mixed with goniferous specics .
- F 4

1T.3" :.Aroad ieavcg forests:

Up land hard woods :

Comprising mainly Oaks =nd other

up land broad leaved spccies F 7
o -
1.4 Miscellancous forcs+t ~below 1200 .
metros altitude. F g
1.5 Sal forcst. ) F g
1.6 De2graded forest, O+

1.7 Scrubs devided into following
cathor1cs.;

- 1.7«1 Scrub (on stcep arcas) ! Shb
1+7+2 Scrub on moderqte +o gentle slope
(suitable sites for plantation unrex ’ _ ,
sotial Fforostry schemes) . - " Sbh—p

1.8 Man made forests

All pl-antations 1rrcspbc+1uc of specics coded’
into orc group . - P

-

1.9 Forest Tianks (tree demsity less than 5%) R

For determining individual forest typecs the

1 IToaarrl
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percentage compesition of species was considnrcd
80% or morec cor*esponding to ficld inventory clas=ifi-
chrtion. For mixcd forest type the percenta-c compos{ﬁﬁmn
of mixed spcecies collectively constitute 80% or morc.

2. NON_FORESTED

—— e e s, e
*

The following land = use types will be recognised: -

2.1 Aren dnder permdnent.snodyglmciers.; .5
2.2 Areca’ under water viz, river,streams, ponds,
. la'scs (natural or artificinl) RSscrviors u
. L3
2.3 Barren land, exposed rocks:—
© ' . )
2.3.1 Expeged. rocks /barren land Falling below snow

line to 3000 mts.(dauyn) altitude above Msl., Even
the exposed rocks and steep areas* below 3000
metres. altitude will aAlso Be included in this

category. _ . X
2.3,2 Barren land, grass land on gentlar

slopes +f falling bclow 3000 mbrs. .

altitude. - BG-
2.1 Agriculture Ficlds'and‘habitatiﬁn areas will

be recodgnised according to the slopes- aradiont.
. .
2.4.1 .Hill terraced cultivation slaopc ~7 25 % Te

2.4.2 Valley culfiV1ﬁion slope. “ o5 o ' Ve

-
Ay

. /
vy

2.5 -Orchards-Apples,;0range, Mangoes ctc. D

6.5 DENSITY CLASSIFICATION: g
For-st types F2 to F9 werc further classificd \
into following three density classes

DENSTITY CLASS Code _ .
14 High dansity 61% and more Cox
2. Neddum density 21% to 6a% IT
3, Low density 5.20% _ ITT -

6.6 NINIMUM AREA OF DELINEATEON ..

Arca of 0.5 % 0.5 céms On aerinl’ photographs
(m51suring mindmum 6.25 ha,., on goound) was considered
as minimum area *for delincation, of .1and use and’ frrest
stands. Smaller-arcaserc not delinepted and were

- .



—51~

- -
merged in thc .adjacent larger stratum. Rivers, nal-s,

. lakes, resetvoirs roads etc. wéere.not delienatced as

these arc already shown on Survey of India T:57,000
topo maps which have hcen used as.base maps.

6.7  [O5THOD OF ANNOTAT EjL Ao,

v Forcst type - Numerator
"
Donsity — DCnonin~ton
Einmple: Mumerator = Foresttypc
. nominator Density
’ FZ denotes _Fir/sprucc
- it Madium density

iie. fir/sprice forest of medium
@ d?ﬂsity.

6.8  AVAILADILTTY CF S.0.1 TORO. MAPS:

The followin- 1:50, Q00 scale Survey of Indin,

topo map sheots cover thc survey arca.

- B -

1., 53,J/11,12;14,15,16

2. 53 N/8,12 .

3. . 53 N/1 to 16

a. .53 0/9

5. - - 62 B/1,2,3,4 4 "
_ ﬂ Total 28

que maps on 1:50, GDD scale weore not availahles
for +the Tnllcmlng sherts 2

62 E,/‘1‘,2"= - i -
G0 THIR T
6.9 PREPARATION OF THEMATIC MAPS:

The intecrpretod acrial photos duly corrcctad
after Flcld Vo r1:1thlon were scnt to the office of
the - 0.0, Nd&. 70 (F) Party, Survey of Indi-~ office

. Tor transfcerring the intorpreted det-ils tc ' +the

base maps on 1:50,000 scemle. Vertical sketch master
.and zoom transfer scopec were nsed for the transferrence
Purponsce. The transforences mork uns done by the stafF
of No. T0(F) Party and checkihg #Ffefdetails , and

vdge adjustment of the' shents was iointly chriicd out
by thgftechnical staff of P.I.5, and 70(F) Party. The
boundaries df five svh—-Batchments- wére marked on
150,000 scale basc mips and Tater on  on thematic
maps on T:50, 000 scale from the master sct supplicd

hy the zonal Coordén-tor, . Northern Zome. Thematic
mapring ¢nuld be completod Fnr the following part or
Full- mp shgots . .
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1. 3 J/11,12,44,195,16. . 5
: ~ ¥
2, 53.N/1 te 8, 10,11,12,14, -
15,16 o : T4
3. 53 0/9 : 1
. Total 22
Note := Joint sheoct

6.170 AREA CONPUTATION FOR PHETO GAP AREA -«

) The aerial photograp-~hs for the Foilowiﬁg
sheets were not supplied by Survey of. Indi-.

1. 53‘m/a,1g
2. S3 N/9.13 )
3. 62 B/1;2 - .
< Total 6

e
v

6.11 AREA COMPUTATIOM: : .
. Not grid templet {mcasuring 1 dot 1 ha) was uded
for the purpose of arca c+lecul-tion. Areca undexr i
different land use, fore-t types and density class wisc
,was calculated sub-catchment and sheet wise for tho
sheets referred to in para 6.9. The photo gap area
wns also calculateds Tho area figurwes For enmtirce
survey arca hdve been supplied by tho’ﬂ.C,TO {F) Party,
Survey of India and compilation uork was carricd out
by the P.I. Section. - :
While examinimg Survey of India topo shects on,
1:50,000 scale and land sct’ Satellite imgery’ on band
5 it has becn observed that shect No. 53 M/8,12 , )
53 N/9,13 completely falls in land use snow covercd/
glaciers. The survey arca for these forr shacts was
cilculnted dircetly from topo maps on 1:50,000 scAle,
The base map as well as topo sheeots on 1:50,000 and
1:258, 000 scalc could fot be availahle for sheat No. 62
B/1,2 hence aréa figures covld not be determined for
these 2 shects. Few strips werc detained by Survey of
Indin heénce temporary photo gap in . map sheet No..
53 J/15, 53 N/3,6,7 was calcil-dted as 1007 s+ kms. The
classificnfion of land usc and forest type for photo~
gap arca of 1092 sq. kms. was donc on the basis of
ground inventory dat® and Survey of Indis 1:50, 000
scale topo maps showing green wash as. vigdtation and
vellow as cultivation. - -
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APPENDIX T

I PLOT_CEMTRE GRID REFERENCE ( _“p‘g.w) OF_THE -

v ot -~ T i 1t s h b o

SAMPLF PLDTS SU”V YED : 5

L -

do Plot No. “P-C-P R . Fores t Division

— e Ay ek maim momial e v ow o

R ) —— ...(_?‘. R i i 2 Y e f i e —

-
-

‘MAP SHELT NO. 53 J/11

eI I NT RN XY O

. 37620725 Tehri
. . 37620724 ” -
. © 37630721 n
. 37620719 "
. 37620727 =
: 37648724 "
. A7640723 n
. 37660727 "
. 37660726 u,
10, 37660722 ™
11, 37680728 "
12. 3T6B0T27 w
13 376BG726 "
14, 37680725 o
15, 37680723 n
16 37680722 . "
17 37700730 u
18. 37700728 n
195 37700726 n
20. 77700725 . i
21, 37700724 »
2T FPRECOT21 "
23. 37700720 ”
24. 37720729 »
25. 37720728 "
36 : 37738732 i
28, 37720725 "
29. 37720724 b
30. 37720723 ne
31. 37720722 »
324 37720717 n
33, 37740728 "
34. . 37740727 "
35. 37740726 n
36. 37740725 "
37 37740724 . "
38 . 37740723 . ..
39: 3T7ADTIO "
40. . 37740718 "
] MAP_SHEFT NO. 53 J/12
a1 . . 37620710 - Terhri
42 3TeA0T71 & " i
A3. 37640705 Garhwak.

47, 37640704 "



, =54
45, 37660715

A6 " 37660708
AT. 37660707
AB . 37660706
49, 37660705
50 .- , 37660704
51 . 37680713
52 37680710
53, 37687706
54 . 37700716
55. 37700712
56. 37720716
57. 37720712
58. - 37720709
53 37740710
60« | 37760708

-

61 o 37840754
62+ v 37840753
63, " 37840752
B4, " 37840751
65. 137840750
66 T 37840749
67. " 37840748
68, © 3784074F
69 . 37840748
70. 37860758
71. . 37860757
72 . 37860756
73. 37860755
T4 . 37860754 -
75. A7860753
76 . 37860752
77 37860751
78, 37860750
T3. 37B60TAY
8O. 37860748
g1. ATREOTAT
BZ. 378BOTES
B3. 3ITBBOTEA
B4. 37880763
B5. 37880752
B6. 37880767
B7- 37880758
B8 . 37860757
89. 37880756
90, 37880755
91°% AT78A0754,
92, 378680753
93. 37880752
94 . 378810751
95. 37880750
96, 37880749
97 . 37080748 .
. 58. 3TBB0T747T

-

[AP. SHEET MO, 53 J/14.

Tehri
Garhwal.

L1
n
-

"

Tehri
Garhwal .
14

Tehri
G’Arhua-l. -
Tehri

Garhuwal «
7.

b
L4

3 "il..
Tehri
"’
"
(i)
-8t
(13
]

”
1w
"
L1}

-

” .-

Eal
W

A1}
"
AL3
i :
n
"

Kedarna%h,
Tt
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-
—3

\0

.

-

= -
N N
-0

122.
123.
124.
125.
1.26-
127.
128.
129.
130.

: 131 -

132,
133,
134,
135.
136.

137. .

138.
139,
140.
141,
142.
- 143,
144,
145,
146.
147,
148,

149 ..

150,
151.
152,
153.
154,

-

-39~

37900769
379N0768
37900767
37900766
37900765
37900764
37900763
37900761
37900759
37900758
37900757
37900756
37900755
37900754
37900753
37900752
37900751
37900750
37900749
37900748

37900747

37920769
3732NT68
37920767
37920766

" 37920765,

37920764

37320763

37920761
37920760
37920754
37920758
37920757
37927755

. 37920754

37928752
37920751
37920750
37920740
37920748
37920747
37940768
37940767
37940766
37940765
375940764
37940763
37940769
37940758
37940757

37940756 °
37240755 -

37940754
37940753
37940752
37940750
37740749

Kedarnath

7
"
n

1l

n

)
1

1]
1
Tehri
"

”
n

"
n
" o.
"

"
11"

n

Kedarnath

"

Kedarnath

1"

T
"
”
"
"

2y
n

n

Kedarnath
"

. Tehri
4]

n

1
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156, 37940748 Tehri
157, S 37960751 "
158 37960750 L
159 . 37060749 "
160.

37960748 : *

MAP SHEET MO. 53 J/15 _

161 . 37760728 Tehri
162. 37760729 - "
163, ATTENT2Y n
164 . 37760724 "
165, 37760723 "
166, 3TT6072% _—
167 3TTH0720 "
168. 37780728 "
169. 37780727 "
170, 37780726 "
1712 " 37780718 "
172. 37700728 "
173. 37700725 w
174. 37700724 n
175. 37700721 "
176. 37700719 2
177% 37700718 R
178, A7B207AA A
R 37820743 "
180, 37820737 "
181, 3720736 "
182, 37820735 "
183. 37820734 w
184, 37820727 "
185, * 37820728 "
186. 37820726 o
187 37820725 w
Chr BT b S

188 . 37920724 A
189 . 37820723 L
190. 37820772 o
197, 378207186 "
192, 37840745 "
103, 3I7BACTAA v
194, ~ 378A0743 n
195, 37840742 -
1 96 . 378‘40741 v "'.
197. 37840740 ¢ "
198. 37840732 "
109, I7eA0737 *o
200, ITENADTIS .
201. 37TBALTIA I
202, 37840733 s 7
203, 37840732 "
204 .= 37840771 =
205 .7 37840730 .

206 . 378A0729 t
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207
208
209
210
2.1

212
213
214
215
216
217
218

210

220
221
222
223
224
225
226
227
278
229
230
231
232
233
234
235
236
237
238
239
240
211
242
243
244,

245

246.
247
248

348,

251
252
253
254
255
256
257
258
259

260

261
262

—57- "

. 37840727

378AQT26
37840724
37840723
37840722
AT8ANTZ0
3TBacT19
37860746
37860745
3786071+
37860742
37860741
37860740
"37BAENTAYG

37860738

37860737

37860733
37860732
37B60731
37860730

i

378607204

3g860728
3786072F

37860726.

37860725
37860724
37860723

37860722

37860721
37860720
37860719
‘37BB0TAG
37BB07A4S
* 378B074A%
37880743
37880742
378807 '1
37880740
37880736
37880731
» 37880727
37880726

378B8723

‘37880722

37860720 -

37880719
37°007A5
37900744
37900713
37200742
3790071

37900740
37900739
37500738

37300737

[

n
Y e

s

.

Jat

L

Tehri

n

-Garhualo

Trhri
T3 .
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263 37900734 Tehri
264 37900733 "
265 37900732 =
266 37900730 "
267 37900728 "
268 37eoaTr27 "
269 37900725 "
278 37900723 a
271 3790722 n
272 37900720 "
273 37900719 "
274 37920746 n
275 37980745 "
276 37920744 n
2717 37920743 "
278 37920742 ”
279 37920741 -
280 37920740 n
28 1 37920739 | "
282 37920738 "
283 37920736 - n
2B 4 37920733 "
285 37920730 n
286 37920729 u
287 37920728 . "
288 37920727 "
289 37920726 n
-290 37920725 "
291 37920724 u
292" 37920723 "
293, 37020721 L
.294 3792071¢8 Kedaxrnath
295 3TU:0TA4 Tehrd
296 37940743 "
297 379407%2 "
298" 37940741 ~ "
299 37940740 "
300 ' 37940739, n
301 37940738 n
302 37940732 w
303 " 37940731 "
304 37340730 n
3085 37940729, "
306 37940728 "
307 " 37940726, "
308 . 37940725 n
309 37940724 "
310 37940723~ "
311 37940722 "
312 3ITIE0THF >
313 37960746 "
314 ATO60T44. b
315 37960743 "
316 37960742 "
317 37360741 il
318 37960740 "

319 37960736 "



320
321

322
323
324

PS
326
327
328
329
330
331
332
333
334
335
336
337
338
339

340
341
342
343
344
345
346

347

348
349
350
351
352
353
354
355
3s6
357
356

359

360
361

a62
363
364
365

—-5%—

TRPY SHEST NO. 53 J/16.

37960735
17960726
37960724"
37960722
37960721

37760715
37800717
37800704
37820717 °
37820712
3720709
37820705

- 378407178

37840777
37840714
37840707
37840706 "
378407056 -
37840704
37860717
37860709
37860708
37860707 ~
37880717
37860712
37880711
37900713 -
37500712
37900717
37920778
3I7920713
37920712
37940778
3794073

379490772

37960719
37960713
37360712
3vesoT1T
37980715
37980713

“ 38000713

'Y

'MAP_ SHEET NO. 53 N/2

-

\

+ 37960765

37960764
37960763
37960762

Tehri

"
"

Kedarna'thto

" .

Tehri
1T

Rharwal.

Tehrs

G har'ual -
n -

Garhualq
Tehri
1"

Garhwal [
"n

"
"

n

Hedarnath
Garhual .
w

1 -
Kedarnath
Barhwal .
1" - v

-

w1

"

Kedarnath,
Garhualu
n

Kedarnath
Garhygl .,

1
Kedarnath,

Garhual.
L

Kedarnath

Rarhwal .
n

Kedarnath
n *

"
w
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366 37960759 Kedarmath .
n

67 37960758

368 37960757 "
369 37960756 Tom
370 37960755 n
371 - 37960754 "
372 . 37960753 o
373 37980767 n
374 37980766 w
375 37980765 "
376 37980764 "
37T 37980763 "
378 37980762 w
379 379807867 n
380 37980760 n
381 37980759 "
3872 37980758 "
383 37980757 "
384 37980756 "
385 37980755 - "
386 37980754 - .
387 37980753 "
Jea 37280752 "
389 379B07S n
390 37980750 "
391 37980748 "
392 38000770 "
393 3BDOAT765. "
394 - 38000764 "
395 38000763 "
396 38000764 "
397 38000761 ,
398 38000760 - "
399 38000759 - "
400 38000758 "
401 38000757 "
‘402 38000755 - 1
an3 38000754 u
404 38000753 "
405 - 38000752 "
406 38000757 - "
407 38000750 u
408 38000748 "
409 - =38020766€ « T
410 38020765 n
411 38020764 - n
A12 38920763 k4
413 38920762 "
Ala 385207671 o
A5 38920750 "
A6 38920757 "
a7 38920756 n
418 38520754 7
419 38920751 « 0¥
A20 38920750 "

A21 . 36920749 u




. 422
423
A24
425
426
a27
428
429
430
431
4372

+133
A34
439
436
437
438
439
A40

A1
442

4437

414
445
A4 B
anT
448
449
450
A51
A52
453
454
455
AS6H
A5T
458
A58
AED
aA61
AB2
A63
AG4
A6S

‘

AB6

A67
468
460
470
el
472
473
AT4
LATS
476
ATT

=61

F

20040766

3E80Z0755

38040764
38040763
3BOAOTE2
38040761

332040760
38040759
38010758
30040755
38040754
38040753
38040749
3BOGOTET
3IBOGOTEG
38060765
38060764
3BO60TES
38060762
IBOGOT61

38060760
38050759
3B0GOTS8

38060757,

38060754
33060752
38060750
A3080770
38080763

JBNBOTAHZ -

3susoTs!
38080760
38080759
36 0B 0758
SEQBOT 52
3808075 1
38080750
28100766
3800765
38500765
3810062
38100760
38100797
38100756
38100753
38100752
3BT 00Ts1
38100750
IB1a0767F
381 207466
38120765
IE1207G6
381207613
38120762
38120761
38120759

’

Kedarnath
L1} .

n
11
n
i
L}
"
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ATB 38120758 Kedarn~th
479 . 38120753 - u
ABOD ag120752 ° o
481 38120751 "
482 8120749 "
483 38140768 u
Aga 38140767 "
485 368140766 "
486 38140765 n
187 38140764 y
48B4, 38140761 u
4839 38140760 a»
A90 38140759 ",
491 38140757 - "
A92 —A * 38140754 n
432 38140755 u
A33 38140753 u
494 38140752 "
495 - 387140751 "
A96 38140750 g
A9T T 38160769 "
A9 38160767 "
A90 38160766 ., "
500 38160763 "
501 3150762 "
S02 38160761 "
303 IBT1 60760 "
504 38160759 - "
505 38160758 v
506 3E160757F "
507 38160756 - "
508 38160754 "
509 38160753 ~ "
510 38160752 "
511 38160751 ”
512 38160750 "
513 - 38180764 "
514 38180763 "
315 38180762 "
516 38180761 o
517 38180760 . "
518 38180758 . n
519 38180751 u
520 38180750, ny
5

AL SHEET NO. 53 N/3

—

521 JTIEQTAT Keda~nath
522 A79BCTAR Tehxi

523 ' 37980743 "

524 37980712 !

525 JT°B0739 1

526 37980736 u

527 - 37980735 "

528 37980734 . m




529
B30
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
SAT
548
549,
550
ok i &
552
553
554
555
n56
557
558
559
560
561
- 562
563
564
565
566
567
568
569
570
571
572
573
574

378
7
578
579
S80
58 1. »
582
5673
584
585
586

587

—-63~

389000747
3800074F
38000743
38000742
38000747

38000735
38000734
38000730
38000723

38000724
38000723
358000722
38000721

38020747
38020746
3802074 %
308 P30
38020738
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38027734
38020732
38020730
38020729

38020724
38020723

38020721

38020720

38040747
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38046737
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38060732
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Rt

3B0B0T46

'38p80745
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‘Kedarnath

n
n

"

Tehri

Kedarmnath

n
1
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n
H

"

"

Tehri
1]

Kedarmnath
11 ]

"

]
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590

591
592
5973
594
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5546
537
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£00
601
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6§07
£08
609
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619
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621
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€23
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£25
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627
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629
630
531
£32
633
634
635
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638
£39
640
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3F0B0734
3IB0B0 729
A0080728
3B0RNT23
38080722
38080721
38100747
38100745
38100744
38100743
38100736
38100735
38100733
38100724
38100723
38120748
38120747
38120746
38120745
38120744
38120747
38120740
38120736
38120735
38120734
38120733
38120728
38120727
3120724
3814074"
381140748
38140747
38140746
38140745
aB140744

+38140743
.38140742

38140741

38140740
38140739
An140738
38140737
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38140732
38140730
38140729
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In140723
stAQT722
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38160748
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38160744
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38160742
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"
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646 °
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648
649
G50
651
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653 -
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656
657
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659
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662
663
664
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666
667
668
669
670
671
672
673
674
675
676
67T
. 678
679
680
681
682
683
684
683
68 6
687
681
680
690
631
632

~65~
38160741

38160740
38160739

© 38160737

38160736
aB160735
38160734
3A8160728
38160725
18160723
3Bi60722
aB180747
3p180716
38180745
38180744
38180743
38180742
38180730
38180738
38180732
3871 8T
38180730
38180728
38180727
38180725
38180724
381807>3
38180722
38200749
38200746
38200745
3820074

38300742

38200742
38200738
38200736
38200735
38200731

38200730
38200729
3820Nn728
38200727
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38220734
38220732
38220730
38220729
38220728
38220724
38220723
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625 _ 38000718 Kedarn
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2 3EOBITIB (%0 n
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T 38120718 »
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e 38740720 "
725 38140719 "
28 36140718 ”
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1 38140712 n
731 383540710 "
732 38140709 "
73 38140708 oy
T3 3BTA0707 1
736 . 28:]] 20721 » N
3- A8 0720 1
;5; 38160719 .
738 38160718 "
o 3g1607i 2 k
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792 38151708 n i
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717 SISy )
38180720 r
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T60
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T62
TE3
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786
T67
7G8
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770
T
T2

Ti3
T7A
775
L T76
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TT78
e
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78 3
T84
785
786
788
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789
70
791
794
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795
796
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799
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38180718
38180716
387180717

389180710
ATs07OT7
387180706
38180705
3gZo071e
387206718
38200709
28300708
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35200706
38200705
38200704
38220709
38220708
38220705

38240714

282107113
3Bz240708

38240707

38240705
38210705
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JAZ00765
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38220755
38220754
38220753

"EE220G752

38220751
30220750
38240751
38260752
38260751
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a0 3gaz20754 Kedarnath
B02 *38320753 v,

803 3834075% u

04 3F360761 Badrimath.
805 38360760 "

8O 6 38360759 "

807 38360758 - n

808 38360759 d

B0OY 3B360756 i

g10 38360755 Kedarnath .
B11 38360754 " L
812 3g38075° Hagrinat,
B13 28380758 n

Hi4 38380757 " -
815 3838075 € w

B8i6 38380754 v

817 38380753 "

818 38400760 "

819 38400759 ’e

820 3B40NT7S¢ "

B21 38400754 "

322 38420772 d

823 38420760 n

824 38420759 n

825 38420758 "

826 38420756 "

827 38420755 u

MAP_SHEET N0, 53 M/7

528 - 30220749 Kedarnnth.
829 38220748 "

830 A8220 74 w

B31 38220746 " 2

B32 . 38220745 n

833 3220744 "

B34 382207432 n

835 aegzz20742 "

ga6 38220741. n

837 38220740 "

B3B8 38220739 v

839 1B220738 »

840 38220737 "

841 38220736 ° "

842 38220735 n

843 38240750 v

844 58240749 "

845 28240748 "

BAG 38240745 n

8a7 38240743 "

048 38240742 "
'849 AB2407A41 "

* 850 IB240740 B
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g5t 38240739 Kedarrmath

85¢g 38440738 "

853 38440737 "

as4 38440736 n

as5s 38440735 "

856 3IBAAOTIA n

B57 30440733. n

858 3BI40732 "

859 38410731 n

860 38440730 "

861 3830729 ", .
862 3BAAGT26 Badrinath
B63 - 38440725 n

864 3sAa0T24 "

BG5S 384410723 n

066 . 38260750 Kedarnath
867 38260749 uoo-

B 6B 10260748 ”

B69 38260747 "

870 38260706 "

8771 38260745 "

B72 3Ig26074a4 "

873 382607AC n

B74 38260739 o

875 38260734 v

B76 38260733 v

BTT 38260730 n

B78 38260729 "

879 A3260727 Badrinath.
a80 260726 o

B8 1 "38260723 n

gaz2 382680748 Kedarnath.
883 38280747 n

BOA 38280746 n

885 38280715

BE6 38280745 o

687 38230738 "

8g8 38280734 i

BEO 38280733 " .

890 3828073 Badrinath.
891 38280729 n '
892 38280720 n

B9 3" 38280726 "

B9A 36280723 "

B95 3dB300750 Kedarnath.
BY96 38300749 n

897 38—-300748 "

898 3g300746 "

gog 38300745 n

200 38300739 Harlrinath
201 38300736 "

902 33300733 "

903 38300732 "

904 © 3830Nn729 "

905 3s300726 "o

906 38300725 r

907 38300724 w

908 8300723 "



3905
910
911
212
913
914
915
9176
917
913
919
920
921
o2z
© 923
924
925
526
927
728
929
930
931
932
933
934
935
936
937
9348
539
9.0
947
gAz
DAS
G544
945
046G
ga7

948 *

949
950
951
952
253
954
955
956
957
58
959

960 .

561
962
963
964
965

~70-
38230751
308830750
3833074°
38330746
38330745
33330740
38330735
38330737
38330735
38339735
38330734
33330733
368330732
38330730
IZI3ICT20
38330728
38330727
38330726
38330725
ABA30T24
38340751
38340750
38340740
38310748
38340747
38340746
T[B340745
38310740
38340738
3340737
38340736
38340735
38340734
38310733
38340731
38340730
353&0?2&
38340727
38340726
38340725
3830724
30360750
36360748
38360746
0260745
38360741
38260740
38360730
38360738
3B360737
383560736
38360735
33350734

38360733

30360726
38360725
383608724

Kedarmath

1
n
n

11

Hédiinathf

17 ~
Kedérnqth;
w

L 13
T
n
n
!l
Tadrinath.,
11

H

Kedarmnath

"o
En 1]

”

HBarlrinath,

n .

”

n

T




-7

SHE
o 38380750
oo oS !(edarnath .
5o oAl Ha~“rinath.
269 38380738 .
- 3380737 ;
o 38380736 .
ik 38380735 .
973 38380734 ;
o1 38380733 .
J7s 30380731 .
i 385380730 -
9o 38400746 "
o7 I8A00TAS )
91 38400742 .
98¢ 38400741 ;
al 3BA00TAD - ;
78 JRACOTIT ;
933 38400736 v
a1 38400735 .
oo 38400734 )
o 38400737 )
e 38400730 .
a7 38400729 :
S 384060720 ;
93¢ 3840072 7F "
o1 38400726 :
03 38400725 .
293 38420750 "
0ol 33420749 ;
o 382420740 .
oae 23420747 ;
. 38420746 :
09 38120745 ;
299 32420744 .
ieoc 384267471 .
100! 38420740 ;
1002 38420736 )
1803 38420735 )
100: 30420734 )
1005 38120733 )
joos 30420722 )
1ot 38420731 .
1008 38420727 }
o e 38440740 .
s 30440747 .
o 38340746 )
1012 38440745 .
1014 tfyiiyed :
1014 38340743 )
1ors 38440742 ;
918 38440741 .
IR 36340737 )
1019 AP :
109 3B440735 .
1020 38340734 .
1021 38310733 )
1o 3834077 .
> 38AA0T= "
38440725 :




~T 2

125 38480738 Padrin=ath.
1026 3BAE0734 "
1027 . 3BAGLTIAZ »
1028 304060732 "
1025 3848073 n
1030 3ILAADTAD "
1031 . ABABOT2Y "
10772 3IBAED 728 o
1043 2BAGDT26 - v

1034 3BA60725 "

MAP SHENT N0, 53 N/B.

1035 38240718 Fadrinath.
TR3E 3BzA07I T @ '
1037 2B240T746 "
1058 3IBA0TI 2 B
1039 382406714 ¥
1040 38240709 Kedarnath.
104 38240707 o
_toaaz 28240706 "
1042 35280722 Radcinath .
1041 3g230713 R
10453 302807170 "
1048 ABzH07I0 &
4047 3g2anTEs H
1040 jez280708 n
1 0AT 3gzan7or Kedarnath
1o 0 38340722 Radrinath .
10 3gT 10721 w
DL 38310720 v
4053 a'FA0 718, u
1C: A 3DBA0FI T "
I D55 IB3IA0TIE v
1045 38340713 "
1037 38310712 u
1053 38340711 »
1059 383140709 no
1048 36310708 u
Lo 3d340707 K
1062 3210706 "
1663 33320722 =
1064 38320721 »
1065 3320720 »
186 30320719 ’
neT 38320714 "
5008 332077 T v
10635 33320716 “
1070 0320715 "
1077 33320711, "
ki 38320713 n
LG 73 38320712 ¥
1074 ap3z0711 0
1075 3030709 w



—T3—~

71076 38320706 Hadrinath.

1077 38320705 " '
1078 38340723 "
1073 38340722 i
1080 78340719 n-
1081 38340717 "
1082 38340715 n
1083 38340714 o,
1084 38340713 - u
1085 38340711 "
1086 38340710 "
1087 38340709 "
1088 38340707 "
1089 38340706 "
1090 36340705 "
1091 38340704 "
1092 38340703 "
1093 38360723 "
109y 38360722 1
1095 38360721 "
1096° ‘38360720, "
1097 383607719 -
1098 38360714 "
1099 38360717 »
1100 ‘38360714 "
1101 . . 38360713 !
1102 38360712 "
1103 38360710 w
1104 38360708 "
1105 34360707 n
1106 3836G706 "
1107 38360705 "
1108 38360704 n
1109 30360703 n
1110 38380722 n
1111 38380721 n
1172 38380720 "
1113 38380719 "
1114 333a07iéE "
11158 28380716 "
1116 38380715 "
1117 38380709 "
1118- 38380704 "
1119 38380703 . "
1120 38380702 "
1121 38400724 "
1122 38400722 "
1123 33400721 "
1124 38400720 "
1125 48400719 .
1126 38400718 "
1127 38400717 ‘"
1128 38400716 n
1129 38400715 "

1130 38400714 ",




T A

1131 38400706
1132 48400705
1133 33400704
1134 38400703
1135 38400702
1136 38420722
1137 38420741
1138 38420720
113 38420719
i140 38420718
11471 30420717
1142 38420716
1143, 38420714
1144 - 384207173
1145 38420710
1148 38420703
. 1147 ag420702 -
1148 38420701
1149 38440723
1150 38440721
1187 38440720
1152 3B440719
1153 38440718
1154 . 38440717
1155 38440716
1186 38440715
1167 - 38440714
11,58 38440713
1159 « 38440712
1160 7844071
1161 38440710
1162 38440709
1163 38440708
1164 38440703
1165 38440702
1166 38440701
A16T 38460724
1168 38460723
1169 38460722
1170 38460721
1171 38460717
1172 3460718
1173 38480717
+1174 38480716
1175 38460715
1176 38460714
1177 38460713
11778 . 38460712
1179 38460711
1180 38460710
1181 38460709
1182 38460708
1183 30A60705
1183 368460704
1185 38460703

1186 30466702

Radrinath .

n
n
L]
1
Lid
]
5
]
124
L
7
n



IR

1187 28480717 Radrinnth.,
1188 38AB0T1A no
1189 38480715 i
1190 38468071 4 n
1194 BABOT1T n
+190 4846071 0 u
1193 38480708 v
1194 38480704 "
1195 384060703 . o
1128 38460702 n
1197 38484701 "
MAP: SHEET NB. 53 N /10
1198 38410769 Fadrinath. -
1199 38440752 "
1201 38440759 "
i202 38460769 "
1203. 384606768 "
1204 38460759 "
1205 3BAENTHE | n
1206 3IBAGCTST i
1207 38460755 n
1208 . 38460754 -
1209 381460753 g
12420 38500774 oo
1211 38500773 n
i219 38500758 "
1213 . 23500767 “
1214 38500755 "
1215 38500754 "
1216 38500753 w
1217 38520778 ow
1218 38520772 v
1219 38520765 n
12207221+ 38520764 w
1294 38520763 "
1222 38520756 n
1223 39520755 i
1224 38528754 "
1225 38540758 i
1226 38540754 Y
1227 38560761 n
1228 38560760 u
1229 38600752 . i
1230 38560758 . "
1231 38560757 "
1232 38580759 ”
1233 3858D758 "
1234 38500756 "
1235 38640763 i

1236 3IB6ARTSS u



=

MAP_SHEET MO, 53 N/11

1237 38460752 Tadrinath,

1238 3846’0 7'4.-6 .
1239 38460742 "
1240 38460740 T
1241 38460738 .omy
1242 38460737 "
1543 . 38460736 oo
1244 384 &H7s52 "
1245 38450751 n
1246 38AB07A9 "
1247 3BAB0O7AB "
1248 38480745 n
1249 38480744 "
1250 38480738 w
1251 38480737 "
1252 3BABOT736 n
1253 38480735 ° "
1251 38AB0734 "
1255 38480733 LA
1256 38480727 w
1257 ‘38480726 n
1258 38480725 L
1259 JB500752 o
1260 38500714 "
1261 36500743 "
1262 Jasog7A2 "
1263 385007238 T
1264 38500737 on
1285 38500736 n
1266 38500735 n,
1267 38500734 o
1268 38500733 n
1269 385A0751: -on
1270 < 38520750 n
1271 38520740 u
1272 +38520732 "
1273 38520735 ¢ L
1274 38520737 o n
127s° 38520736 . ”
1274 3520735 "
1277 30520734 "
1278 . 38520732 "
1279 38520727 "
1280 38540751 n o
1281, 3R5A0750 u
1287 385/0749 "
1283 - aR540742 "
1284 38540741 "
1285 : 38540738 "
1286, 38540738 “
1287 3BsA073F - "
1288 38540738 "
- 1289 38540735 - "

- 1290 38540733 "



*r

~77-

38540732
38540731
36540720
38560750
38560749
385607403
38560747
38560741
38560740
38560739
38560737
38560734

38560733

38560732
35560731

36560728
38560727
38580751

38580750
3858074Y
38580743
385807472
38580741

38580740
38580739

38580737

38580736
38580735
38580731
38580730
38580728
38580727
36580726
33600752
38600751
38600750
38600749
3BGN0TAS
38600742

3IBE00TA0

3860073C
38600738
38600732
AB600731
38600730
3600728
3asn0727
38620752
38620751
38620750
30620749
38620730
38/20729
36520727
386406751
38640750
38640749

Hadrinath.
”



344,

13409
1350
1351
G52

N
r

o

-

P N

R O S O S S

S0 LW L) ) L
Ty YU Ul i W
200 @ gyl

)
[5))
N

1363
1394

—
LI.J
S

tn

1366

R B T I IR [ e O G W Y

ONVA@A-M U N= OV -

DETRORSEN NN RRELES NA T EDEA N SRR
M ]~

R Y T S R N A NP G S SRS

1386
1387
138¢
1369
390

.1391

-

92
ﬂiﬂl'\:]
15394
1395
1356

1397
1396

1290
1400

- (B

83 6aTL"
a8 a0 5

, QAT

MmAR

JPéff'Zﬂ
*6&%_8*;!
}&’u{;] fﬂ/'
IBG6AHT53

BTG

35660750
ABGEVUT 4G
3066074

uFGGU“nE
38660733
A8660732
AAEL0TI
386771 94
JarenT
ABEETTIA

B34l TEA
33485724
30480722
2080707
38488727
32430719
ARAA0 T H
':qr"u"]'(_
385 M7

3850URR
30500727

"]BGIJ

’B*GDT*?
28500710
2B5C0T00
Z6s500 708
0500707
JnLogTos
28500702
18300701
WHDD“TDU
an 1{) 63

napb“i} [ g«_a

3sszoize
3d32d“’
'3,[!5":'_}?' )
335 /Lint 6
“‘(35:_~—-i

SHEET NO. .53 N/12 .

Radrfinath.,
3

vy



. _‘7_9,_

1401 38520712, Padrinath.
1402 38520711 ' L
1403 aps207c9 "
1404 30520768 "
1405 3p520707 "
1406 38520706 o
1407 38520704 w
1408 38520700 "
1409 - 38520699 "
1410 3B540725 "
1411 38540724 v
1412 30540723 "
1413 38540719 "
14414 385407108 "
1415 38540717 "
1416 A8540716 "
1417 38540715 "
1418 3354071 A. "
1419 38540713 "
1420 38540712 n
1421 38540711 "
1422 38540770 "
1423 38510709 "
1424 30540708 "
1425 38510706 L
1426 38540705, n
1427 33540704 "
1428 38510703 "
1429 38540707 n
1430 20540700 a
1431 38540698 n
1432 38560725 "
1433 36560724 "
1434 38560723 u
1435 38560718 "
1436 3BSE0TIT "
1437 IBEEOTIE. i
1438 38560715 "
1439 A856071 4 "
1440 38%6071 3 "
1441 38560712 "
1aa2 "~ 38560711 u
1443 38560709 b
1444 38560708 n
1445 30560707 "
1446 38560705 "
1aaT 38560703 "
1448 38560700 "
1449 38580725 "
1450 38500724 "
1451 38580723 "
1452 38580722 n
1453 38500721 w
1454 38500720 "
1455 30580719 u
1456 33580717 "

1457 38580716 T



~-80-

3580715

38580714

3R580713
3058071 2
30580711
38560710
385680703
38580702
38580701
38550700
38580699
38600726
3860072%
38660722
30600721
3g400719
38600718
Ipeoo0717
38600715
38600708
38-600705
38600704
38600703
38600702
30600701
38600700
35620726
38620725
3620724
30620723
30620722
30620721
30620720
ans20714
306207168
38620717
33620716
38620715
30620714
30620713
38620712

3628711

‘3620710
38620709

38620708°

38620707
30620706
36620705
30620704

. 30620702

3IB620701
38640724
38640723
38640719
38640710
3854071 %
3BEA0TI6

Hadrinath,.
- -

1} 4
"’

"
”
”
1
Lid
"
”



—-B1-

El )
3RB40T15

38640714
38640713
38640711

38640710

3r540709
38640708
38G64070F
38640706,
ds640705
3B540704
38640703
38 640701
38660720
30660719

38660718

38660717
38460716
38660714
IBEELTT 2
38660711
38660710
38660709
38660708

38660707 °
38660706,

38660705
38660704
38660702
38660701
38 560700
38680723

38680722

38680721

38680720
38680779
38650718
3IB6BQTTE
38680716
38680715
38680714

38680713.

38658071
38680710
38680709
38680708
38680707

38680706

38680705
38580704
38680703
3BE80702
38700722
38700721

38700720
38700719

Radrinath,

L4

n




—B2-

PN NV ' A WL Y ¥

1571, 5870Q718 Badrinath.
1572 38700717 o
1573 3870076 e
18574 . 38700715 *
1575 . 38700714 "
1576 . 38700713 "
sz 3srooTi2 . u
15768 © 3g 700711 "
1579 387007710 "
1580 * 3870C709 "
1581 ° 387007C8 n
1582 38700707 "
1583 ° 3700706 »
1584 38700705 n
1585 38700704 n
1586 38700703 "
1587 ° 38700702 *
1588 ° 3870070 "
1509 38700700 "
1590 38720719 .
1891 38720717 "
1592 . 33720716 !
1593 °© 38720715 "
1504 " 38720714 "
4595 ¢ 3aBs720713 " n
1596 38720712 n
1597 © 3872077 "
1598 38720710 "o
1539 38720709 n
1600 58720708 "
1691 ¢ 18720707 o
i602 38720706 o
1603 38720705 "
1604 38720704 ° "
1605 738720703 n
1606 38720701 "
1607 38720700 -oom
1608 - I8BT40 70T "
1609 38680766 n
AP _SHERT NO. 53 M/14
610 38680762 -
211 . 386BOT6D . m
612 38660759 "
613 38680758 . !
614 38680756 o n
615 . 3B700770
} »MAP__ SHEST NTi. 53 N/1a
1646 38700769 N
1617 38700766 "
1618 . 38700767 "
1619 387COTED n

1620 38700757 "




1631
1622
1623
1624
1625
1626
1627
1628
3629
1630
1631
1632
1633
1634
1635
1636
537
1638

1639
1640
1641
1642

1643
16441
1845
1646
1647
1648
1649
1650
1651-A
1657P
1652
1653
1654
1655
1656
1657
1658
1659
. 1660
1661
1662
1663
16674 .
1665
1666
1667
- 1668

—~B 3~

&

39700756

38720767 -

36720764
8720763
38720757
58740780

38740773

3B7Z0TES
38T40767

. 36740766

38760779

. 38760776

38760768

‘3é760767
., 38730777

38780775
38780770
38800776

38720749
3z 740751
38760749
38750748

AN R ey

38720723

38720722
38720721

38720720
3BT40723

38740722

38740721
38740712
38740711
38740710
dB740709

38740707 °

38740705
38760704
38740702
33760716
38760715
38760714
38760713

38760711
38760710
38760708
3IBT7E0T07
38760705
38760703
38760702
3B760701

1

-~

MAP SUETT MO, 53 M /15

SHEET MO. 53 N/16

Radrinath.

11 "
L]
o
n
1
”

"

n

-

" .
East Almora-.
114

1

1

n

Barrinath.

"

"

o

n

n

"



-

~

-84

F37807T1O

T 38780718
I8T7E8071 7,

38780713
38780711

38780710
38780706
38780705
3830704
38780703
38780702
IBBOOTI8
38800717

38800716

3NBOOTS
38800714
38800713
38B00712
38800708

38800707

38800706

38820720 .

388325718
38820717
38820716
33820715
38820714
38820710
38820709
33dB 20708
38840707
3884071.6
388407715
38BA0714
3884070
38860726
38860720
38860717
3BBAOTIS
38860715
3BBE071
3BBECTID
388 607N
38880726
38880725
38gBAT24
388680723
38880722

-380880721

JABBOT.20
388680710
38B880TI 6
38880715
38880714
3BgHC= 1
35880710

Fast & A Imora
o v

4]
-
2
n
L
Padrin-1ih.
11}
1]

"

1!

Fast Almors,
1

1w
Radrinath.
L}

"

Fast ATwmora

(14
w

1F



—-B5~ -

1726 J890g72 Fast Almora.
1727 3890072C | tr
1728 38900779 v
- 1729 38900713 n
1730 38900717 o
1737 33900715 "
1752 3690079 5 "
1733 38900714 - "
1734 38900713 "
1735 3zgodyto n
1736 38900711 "
1737 35900710 u
1738 3egze7ia n
1739° 38920718 s
1740 389207145 "
1741 36520714 n
1742 389207137 "
1743 3852071 2 "
1744 38940722 - "
1745 3894C721 "
1746 3[9a0720r "
MT7AT JB340719 b
1748 398940710 . "
1749 3en40717 - .
1750 38940716 . n
1751 38960721 ) "
| SAP_SHEET NO. 52 B/4
1752 30960728 ' Fast Almora.
1753 38760724 m
1754 3950723 "
1755 38960722 "
756 39980782 "
175 . 39090723 "

NON=FORFSTED PLOTS (map. u1sm)

. i T

Do, SHERT: NO. 53 J/171 .

1758 37620720 Tehri,

1759. _ 37660724 . - v

1760 37660720 N

1761 37740720 . - n
_ﬂﬂiwjﬁﬁﬁl_ﬂﬂz-ilgbﬁﬁm

1762 37520712 Tehri

1763 ' 37660716 "

1764 37660712 " )

1765 A 37700708 . Garhwal. -

1765 37740716 " Tehri -~

1766 37740712 Barbhuwsl,

1767 3774070R Yoo

DAP_SHEFT NO. ' 53 J/14 -

1769 17900760 - Kedarnath .
1770 37940760 "



B G

" AP, SHEET NO. 53 J/15

1771 37780724 Tehri.
1772 3T7T7ECT20 R
1773 37820720 w
1774 37860736 G
1775 37900736 -
1776 37900724~ ¥
1777 37940736 T .
1778 37940720- Kedarnath.
1779 37580732 u
1780 . 37980728 “
“ 781 37980724 b
1782 37980720 .
DAR, SHEFT NO. 53 J/16
1783 ehed
1784 333_?1%&;3(101‘[1152 SERdal.
1785 S7780708 H
1786 37820716 Tehri °
1787 37820708 Garhwal.
1788 37820704 »
1789 378480716 "
1790 37060712 - -
1797 37900716 v i
1792 37940716 Kedaxrnath.
1793~ 37980716 n
AP SHERT NO, 53 M/2
1799 37780768 Kedarnath.
1800 38020772 "
1601 38020768 " .
1802 38020760 n
1803 38020740 "
1808 38060768 "
1807 - 38060756% i
1809 38100772 "
1811 38100764 "
1813 38140756 u
1816 38180756 n
1817 33180752 "
MAP SHEET ND. 53 N/3 g
1818 37480744 ’ Tehrd -
1819 38480740 . u
1820 38020744 -Kedarnath.
1821 38020740 Tehri
1822 38020736 Kedarnath.
1823 38020732 t >
1824 30020728 L '
1825 33060748 "
1826 38060744 "
. 1827 38060740 o
16208 38060728 "
1829 38100748 1

1830 38100740 !



1831

1832
1833
18734
1835
1836,
1837

1838
1839
1840
Tgal

1842
1843
1844
1845

1894
1895
1896
1807
1911

1012
1913
1914
1916
1919
1720
1921

1922

1222
1924
1723
1926
1927
1¢28
1929
1930
1931
1932
1930,
1934
1035
19346
1937
1938

MAP SHEET NG. 53 N/6

-4

MAR _SHETT MO. 53 N/T.

-

—B8T-1201

38100732

38100728
30140728

38140724

38180748

38180740
381BBT36

NaP __SHERT MO. 53 N/4

19120718

3gisorlz

38180718

38220720
38220716

3220712
38220708

38220764

38220760

38220755
33300760

38340764

38340760
38340756
38340752
39380772

38380760
38380752

384AB0TES -

39420764

38260736
38260732

38260728

ds260724
38300744

38300740

38300728

38340744
38340732
36360748
38380744
38380732
38380726
38380724
38420752
30420728

KE d arhath -
n

u
n
n
n
n

Kedarnat‘h .

"

n
7

PBadrinath.
Kedarnathk.

Kedarnath.
hid

L
"

Rarlrinath.
"

Kedarnath.
14

Radrinath.
"
Kedarnath.
Aadrinath.
11

v

Kedarnath.
m

4]

Radrinath.
Kedarnath,
Hadrzinath .
- :

Kedarnath.
Radrinath .
Kerlarnath .
Hadrinath.

n
n

r

Kedarmnath.
Radrinath.
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_MAP__ SHEET NO. 53 M/8

1939 38260720 Dadrinath
1940 18260716 n
1041 38260708 - Redarnath
1942 A8340720 Badrinath.
1943 38340716 "
1944 38340712 "
1945 383407048 "
1976 37380712 "
1947 38380706 =
1948 38420721 n
1949 . - 38420712 "
1950 36420708 e
1951, 36420704 "
1952 30160720 "

_MP_SHEET MO, 53 N/3

1959 . aga2074gn Badrinath,

.

MAP_SHEST.NO. 53 N/10

1989 38420776 Badrinath.
1091 384607TA i
1992 384607F2 "
19973 3BAE0THA "
1994 3TA607T60D -n
1995 30500756 n-
1997 38500776 "
19ag 38500772 "
1999 38500764 n
2000 38500760 . "
2001 38500756A
2002 38540780 "
2004 38540772 v
2005 . 38540768 "
2006 - 38540764 "
2007 38540760 b
2008 38540756 n
~2014 . 38580760 v
5015 38580756 "
5022 38620756 "
2024 * 38660768 n
2025 38660764 "
2626 38660760 "
2027 38660756 . n
MAP_ SHEET NO. 53 M /11 .
2028 . 304607448 Radrinath.
2029 38460744 "
2030 38500748 "
2031 348500740 "

2032 - 3B500732 "
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2033 ARS00T28 Hadrinath .
2034 343540752 n
2035 38540748 =
2036 3854074 n
2037 3B54A07A0 n
2038 aRse0752 "
20337 318580748 "
2040 38580744 "
2041 38580732 b
2042 38620748 "
2043 ABE20TAA "
2044 38620740 &
2046 3BE20732 1
2047 38620728 v
20448 3IB660752 "
2049 38660744 "
2052 38660728 u

MAP SHE'T NO. 53 N/12

2056 38500712 . Radrinath .
2057 Ags500704 " ’
2058 38540720 "
2059 3B5H0708 n
2060 38560704 "
2861 38660724 "
2062 asroar2a v

MAP_ SHE™T NO., 53 M/13

L T A S e rm

2668 38660788 Badrinath.
2075 AB7007B4 "

naP SHEFT NO. 53 /14 .

2098 38700768 Radrinath.
2059 38700764 n
210% ITTA0TT2 v
2102 | 37740768 "
21085 377R0756 " "
2106 3B7BOTBO "
2107 389780776 "
2109 33780768 g
2113 38620780 u
2120 38860730 "

._MAP_SHEET NO.” 53 N/15

2130 - 38700752 - Racdrinath .
2134 38740752 "
2143 38760748 "

2150 33820748 n
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MAP SHEET NO.. 53 N/16

21T 38740724 Fadgyinath.
2172 38740720 -" :

2173 36740716 "

2174 38740708 "

2177 3B7e07T20 Fast Almora.
2178 ‘3878071hA oo

2179 38780712 "

3180 387807N86 Radrinath.
2183 3BB2071 2 Fast Almora.
2186 386860712 " -

2188 38500724 "

2130 38340724 n

MAP SHEFET NO. 62 m/a
) &

“

2188 3980720 East Almora.

)
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APPEMDIX 5T
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- -~ - - ek w mae e e

MSTAWETTIONS  FOR TNAVERSTH R FIOM PEFENTN CF
ST T NI T A PLOT. CnTRe

The faollowing instructions were given to tho crew
learlers for this purposc.

After you h-va correctly docated - r~Ference fea..
ture on the graund the loenation of +he plot centre will he
marle by caleulating its dist-nce nd dircetion Trom this
refernnce featurc. For this work prmcgcd 2SS undor f.-

() EE:“.‘?.E LT OF DEARTIG _(GRADE) TY_SILVA__COMPA 55
E] ' .
- Orient the m-p touards north. Prqu A strainkt linc

-

passing through the centrs of th@rcfcroncc fe~ure And
The plat centre’ ghowun on +he map . Addust the dial oF +Re
5ilva cumpass so that the poinhter is on +he 400+th ocrade of
The dial. Mow place the silva compas= on tho map ghent in
rauch o way that the pivot of the mnoedle is exactly nlacecd
over the ‘centre of the “referénce Feature. Tn this poaition

' the, compass neodle shouws MeS.a Mote tha aoxade At which the
straight lihe (Arawn from the refergenas ¥ nture +o +he -
plot contre) is cutting through the dial of the cComp~ss .
Mote it in your Finls. note hook. This is +he grase on whic
~h you have 'to. proccaed with +the Silva Compass 4o reach the
plot coentr -

Cross check the above bearing (grade) by ‘measuring
the hearing with +the help of a grﬁdunted-prntrﬂctor'hy
keeping thé centre of +ho nrotrachor on the centre SF +ho
refersnce Foature and 'Y of +he Nrotrachor on Mearth of
the North .South 1inc rlrawn passing over the centre of +the™
refeorence foature, The protractor will dive the hoaring in
degrres. Multiply +the rlegrees by 10/9 to get the grade’
whichfshould hé the same A~ th-t Aalready measur~d hy the
silva compass. IFf you' Find any discrensancy by cross-.check-
ing repeat the process hoth by the silva comnass As-well
as the wrxotr~ctor. An error in mecasuring the correct
bearing (oracde) may result in completely wrong location”
aof thc‘mlst-bqpﬁ;e. Tn case 2 compass orxaduated in ‘egrens

. is uscd by you the warking of grade by multinlying the
protractor re-ding: with ¥3/7 is not necessary.,

3

k]

Adaust the gracduated dial of the Silua Comnass o8
that the scalenoninter re=rds +he hearing (grade) as ~deter.
minac by yeu. From now tin +the disc will not ke meoved Anpt
dits position shoulds remnin Fixer +ill the plot cecptre is
reacheq. .
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(n) MEASUEENTT OF HUD@;OQTAL NISTAMCE FHQD;THE*NAP

Measzsure the dishance betwcon the roforornce Toat-
ure and the plot contye an *the map in centimetres. Multi-
ply this with 5°0008 if 1:50,000: .F. map sheeot is bring’

used -nd hy (3360 iF 1Y =1 mile scalve map sheet is being-
used and divide the preduct by 107 o get the cround Nist--
ance in metras. The distance thus nthained will bhe +the
horizontal cddstance of the rlot céntre from the centxro of
the refecrence frature on the around in mobtres. Mote foun
the digstiance thus c-lculated in vour note book. "

LY ey

{(C) CMEASUPENTT OF HORTZ0N TAk DISTAUCE O THE GRCURDN:

For rocaching +tha nlot centre from the rodferonce
frature vou would ho - gquired to me-~surc the hdrzizontal
ground fdistance as, determined hy you corlior’ from the map.

¢ ITn fl-t terrin the ma-~surément QF the horizontal Jdistance
wild pose no problem buk when “heé DTrjlﬂ is hllly Adriet™
measurcmonts nn the ground will not give horizortal ASshq-
nce. In such c:ses the sloning Aictance shnuld he convrre
ted into hori-ont~al <ldst-nce as per the dnghrnuctions oiven
herec. By this wmethod vou ¢an measvre lenng strefches in a .
uniformally slowing trrmain by converting a known horiza-—
ntal distance in"to 'n sloping fistance or "y measuring the
sloping distapce An 3 uniform slope the horizontal rishafien
can bc cnlculLten. Rewmmber th-t: for Vqrying slopas sena=
rate mensuraments shruld be taken ane each maoasurement & -
should be conve—~ted into horizontal Hlsw.nce separately.
Small distances on gintle slonc may “be moAasuxied by stepp-
ing method if cnnﬁlﬁ r~el convonicont

While me~suring an ~ slopimn crnound Agtermine’
the anale of slonc n” convert +he slopina distance into
horizontal ~istance with the help of fhe fFormuln ax~l-ined
Pelow:— . ‘ .

Erﬂ = COS A or

Lt
L= L' COS A )
Or LY = L

When LY idsloping 'istance, L is horizantal
distance and A dis slore angle in fpgrees. Thus if the
value of COS5 A and ~ny of the distance (L'or L') is “nown
then the othor distance ean he cnlculated. A table showing
the valuc of C0S A for diffeorent anglegs is piven helouw
For Epady rofexonce 1e
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- 03
S3lope Angld Value af Slope Anglc Valuc of
in cdeqgrocs. €S e . An dearoe-s  COS
. 0.3998477 472 0:6319704
. 0.7773200 AB . 0.66913086
. 0.7906295 AD, 0.6560590
. 0.99756M 50. 0.6127076
N 0.97261217 51. 0.6293204
. 0.991521% 52, 0.6156615 -
. 0.3725A62 53. 0.6013150
. 0.99p2537 54, 0.5077953
. 0.>0876083 5. 0.5735764°
0. 0.7"®a8078 . 54, 0.5591723
1. 0.9816272 57. 0.5416370,
2. 0.2781176 58 . 0.57207103
3. 0.9743701 59, 0.515030a1
A, 0.0702957 GO. £.,50000010
5. 0.9659258 61 . 0.A8A03006
6. 0.06172617 {21 0.4691716
T: 0.m66304a9 SE 0.4539705
o, 0.7510565 a4 . 0,A303711°
9. 0.9455186 a5 ., 0.47226183.
0. 0.7326M26 66 . D.ADBTARE
21, 0.92335804 €7. 0.39073M
22, 0.5271339 68 . 0.372460685
23. 0.5205049 £9 . 0.3%83670
24, 0.9135155 70 . - 0.3220201
25. 0,2063078 71 . 0.3255607
. 26. 0.8987040 T . 0.3020170
270 O-BEJTGUSS _ 7_’3-;. 002323?17
28. 0.3320476 TA . 0.2756374
29. 0.8746197 75, 0.25881170
20, 0:8860254 T76. N.2470219
T, 0.8571673 7T 0.2249511
92, 0.8430401 78, 0.2079117
33. 0.0386706 79, 170830920
34 . 0D.8200374 a0 . 0.17362082
35 .. 0.8121500 a1. 0.15643175
36. 040C20170 az. 0.1391731
37. 0.798635% 83. R.1213673
33, 0.70B0708 a4, 0.1045285
30, 0D.7777460 85 . 0.0871857
AQ ., 0.7660444 as. 0.0697565
Al 0.75470%6 87. 0.0523360
A2, 0.7431413 gs. 0.03487205
AZ, 0.72313537 89. 0.017%524
AL, 0.7123398 80. £ .0000000
A5, 0.7071048 ’ .
AG, 0.6916584

In some instrumonts slopc can only be xoad in ge .
Uhoer such dnstruments ~rc uscd horizontal dist-nec c-n he
workad out by dividing the .sloping dist-~nec with slope
foctor. A t-bl: shauwing tha v-lw of slope Fretar For
differcpt percint-gr s of slonce is given halow For roody
P e -
r: furcnce .
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Slop..ch ngr ., Yalua .of T Slnpg - 10C . Vale of "
gt e e o STOPzG Fhckor. " slipa Ffactnr.
6. " 1.002 - ° 78, e 1.268
c. 1.003 80 . 1.281

10 . 1.009 82. 1294
12.. 1.007 84 1.306
14. 1.010 BE. 1319
16. 1.013 6B .- 1.332
“19. 1.016 90 ; 1.31%
20, 1.020 az. 1.35¢
22, 1.024 94, 1:372
24 . 1.020 96, 1,386
26 . 1.033 g8, ” 1.400
231 1.0308 - 1007 1.472
J0. 1.0%A 108, 12450
32 1.050 110, 1:287
3l. 1.0548 15, 1T.524
6. 1.063 A120. 1.562 .
38 . 1.070 125, 1 .691
A0, 1.077 130: 17640
2. . 1.005 135. 1.6680
an. 1.093 110 . 17720
A6% 1,101 "145. 1,761~
13, 1109 150. 1.8083,.
5G. 1.118

52. 1.127

541, 1.136

545, 1.146

53. 1.156

60 : 1:1466

62., 1177

54, 1.187

66 1.100

&8 . 1.200

70 1.221 .

72. 1,232

7. 1.2

6. . 1.255.

(D).~ Pnhuaniow“ TO TR TARER, MUILE H5IMG SILVA. CONCASS

Ly S,

Uhile using a Silun Cnmpﬁas tho- Fﬁllnuing‘prncnutﬂnns
must he obscrv.d:

‘% Uihen sighting through *hP Silvn Crmpass kcvp
. the coentre oF the instrument cx-~ctly bove
. the st-4tinn. For, this stand 1t such 1 distancge
fram the st-—tion s th-~t thc crn*wa nof youxr
strctohad plm is just ‘abava/over “he
s"~tion.

-

(id) ' . ﬂt cvory station check +h -+ the ba~ring .
e 0diusted 94 tho Stﬁrtinc noint is.in +he
same position,

{144} Holet “ho instrument horizont-lly on your p2lm.

fiU). Lhen ﬁllnnlnn the noxt station t-ke CHre tﬁqt
the conre of the nLLFlC, the haijx linc, ~nd
the noteh 1t 4hd top of “he mirror are all in

x
1 dtrﬁlnnt lino’

- . *
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fanture tho method nar—atod below was Tollowed -

-

.o 5__

Hold thd instrument on the richt palm i¥ you are
closing your lefh eye. Puk if you are in the h-bi &
of closing yodr right cye hold tha~ingtrmument on
the left palm. Whichever pr-ctice is ~~optaed At
the startinn poirmt tho same shodlﬂfbc;con%inucﬂ
i1 woau rnngh’thé sample hodlnt .

el

Do-not keoep any ohjoct made of irxon ncar the inmtru
~mont whitle using.it. T

Aluays lock the noccle of thd instrument when you
are not tising tho instrument.
3

CREW DEPLOYA™MT FOR TRAVETSTMG
Ty L LA —

-
.

Fors%r~versing the distance from the rofrroence

¥
From the roferrnce Frmture the crow leader wpnuld

direct one Ficldmante &£ and at A convenicnt distance
Tanproximaerly in the Addr chion in which the plot centrxe
lics. This Fioleman wonule c rry with him an ~ligning rod
For givina alicnment & the crow Leas'oxr an a shorp dnstru-
ment like Khukari or axe for cle-ninc the hushes and hranc-

hes btc.

which might obhstruct the visibility -n- shretching/

laving cown of nylon rope, of a Fixer lenath. How make this

Fialdman

te atand in the eorreet lince of diraction of the

sample point hy alignine with tho help of Silva Cnmpqssl
Dnce the ~liaqnment of First station is rlence tho cenw Lenrexr
will move to this station and stand exactly cver the place
where Fieldman was standing. AFter the alianm-nt of the
first stotion is tdone and crew leadcr roaches and stands
over this st-~tion the fFiceldman shall meve further to a
canvenient distance to thzs next ~Ltaotion along the sawme .
dircction. The crew leader will make the Ticldmpan stend in
the exact dircdection of the plot contre with the help pv
S5ilva Commass. This process of alianing will coentinuc +i11°
the plot centre is woached. While you {crew leader) and one
"of vour ficldman ar~ busy irn aligning work direct vour
nther crew membors (i.c. Deputy Rangexr and Ficldman) %o go
.on measuring an? recerdine the distance along the line of
alignment. This fdistance me-sezoment will he dene with the
heln &6Ff atape or a nylon ro & havineo Fixed lenoths marked
on it . The alignment by the =xrew loader ~nd the oy nund
meastrement hy the follouwer s would he so synchronmisar th-at
at no stage work is hald up. For ground meossurewmonts, the
Ficldman Ma, 2 will hold the Fforwuar? nn- of the *ape or the
measured nylon rope and shall ~lso keep a ranging rod and

T lsteel

Aarrous with him. The rear end of the mgasurinn

tapa/rope shall be held by the Deputy Ranger who will also
be re-=pomsible Tor recor-ing the measrements. After a '
measurement is completoecd the Fficldman sh-~1l Fix an arcr-ow on
4this voint. He shall thon move Ferwuard along the din~ of
alignm—nt to a distance ill the Tellower J(Doputy Tanccex)
reaches the reoint wvherc thr First ~mrow.
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was fixed on thco ground. This arrow will be removed by
the Deputy Ranger from the ground™ and kept with him for
record. Ench arraow with the Deputy Ranger will ropreséent
Zhe FTimed monasured length of the tape/rope. Successive
measurements sh-ll be repeated as per the first me~sure-
ment and arrow fixed after ench measurement. by Fieldman™
will be remaved and kept by Deputy Ranger . Such me-sure-
ments shall proceed till all the 10 arrows havd been :
picked up by the Deputy Ranger .« At this point he shall
record the total distance so far measured in the note
book and.hand over.nll-the arrows to the field man
for repeating the process 1911“. This process sh-1l
continue till the plot centre is reached. In somc ICASCS
" when arrows were not available the measurrments verc
done without the’ use of arrous hy reccrdlng zach
measurement of tape/rope in the field note beook by
Deputy Ranger. The process of alignment and measurcment
aof qrotnd distance must go on simultnneously to aboid
any mistke in measurement and also to make it quick.
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T _APPENDIX ~TIT

CRFW LFEADER CODE

fame of Crew keaderx

Shri
-Shri
Shri
Shri
Shri
Shri
Shri
Shri
Shri
Shri-
Shri
Shri.
Shri
Shri
Shri
Shri
Shri
Shri
Shri

MeSe Negi,

Kﬁnbhi lal.
Ravinder Singh:
Jai Gopal Sharma.,
M.S. Mehta.

Bhag Chand-
Ghial Chnn?. -
Prithii’ Chand.,.
Jagdish Ch-nd.
Partap Singh.

Naresh Kumar Gupta.

Jas Ram. 1

Virender Singh. .
Gopal angh.

Ved Parknash.

Karam Bharnd,
R.P«Kothari.

Sohan Lal.

Kuldeep Kumar.
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API ENDIX —TIV

SPEGIES COD7_

Code No. Local Name Botanic~l Name
(s — o i

. . - q 2,
w = e

(AY Treas

001 . Akhrot/Akhor . Juglans Regia

0o2 Angu Fraxinus micrantha

D03 Aria Frunus yndulata -

004 Aru Prunus pgrsica

2as Asin Termin-~lian tomentoss,
\I;jr,r.] AT . -

0og Hahera Terminalia belefica-

007 Bakli - Anogeissus l1Atifoldin

oos Banj uercus Incina i

0a9g Banripal. populus ciliasta’™

Q1a .ﬂhains Salix Ualllch11ﬁa )

011 Fhandir ’ Albizzia 17 bhek -

o122 Bhimal. . BrEUlaDDpDSltl“FDIia-‘

013 Bhojpatra. Betula utilis .-,

014 . Bhotia Badam Corylus c¢olurna

ons Chamar mowa Ulmus wallichiana

016 Chamarpayyan RFetula alm ~5" =5

D17 Chamkharily - Carpinus viminea

018 Chir . Pipus roxburghii

019 Dal/dalla Cedrela sexrata

020 Dalchini + Cinpamomum tamala

G21 Deodaxr. * Cedrus deod-:a

022 Dhauri lqgcrstvoemia parviflora

023 Dhoop . * danievrus Magrcpcda

024 Gadhapapri Acer plctum

025 ,Barurc Michelia kisopa

026 Genthi Boehmeria rugulasa

028 Haldu Adipna rc¥"7F-1ia

029 Har, harar * Terminnlia chaohidn

030 Jamun Syzygium cumini

031 Jamuna Fcunus cornuta

032 v Jhingan Lannen Lorpmqnde¢10a

033 Kail Rinus walliehlana

034 Kaln chilu spruce Pifkea smithi -na

035 Kamia Aoy mci'mif-hom o

036 Kanchulan Acer cnesium

Q3T Kandl-u Bauhinia retusa

03d Kainjial Acer spp

Q3g Kaula Aachilus duthiel,

rachilds odoratissim-,
1chilus spp.

040 ot Khardik tis austrnlis

041 Kharsu Ruercus srmicarpifolin
042 K iru Morus s=zrrata.

043 Kirmela Acer oblongum

044 Kuiral Hauhinia “Yariagnt-

045 Lodh. Symplocos contaegoides
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e e _ (n____ - _
046 Moru . Quercus,dilatata
047 Pangar - Aesculus indica
048 Panri . Buxus walilichianq -+
- 049 Pavyan Prunus puddum /S Abics
050 Rag-, fir Abics pindrow/spectabilis
051 Sandnan - DOugeinia cojeinensis
gs2 Scmq‘l_ Salmalia malbarica
053 . Shisham Malberginsisso.
" 054 Siris Albizzin odoratissimn
055 Suria Cupressus totulosa
056 Tansin Tsuga dumosn.,
057 Thuner Taxus bhaccntn
058 Titmira qaruga. pinnata
059 Udnin Storcolia villuosa
060 Utis . Alnus nomEl? Redis s
061 Acnln Epblica officinalis ,
062 Bairul- Cordia vestitq
063 Bair Banj lea cuspidatn
064, Bakarch 4 Premna barbata
065 Baksin Nel ia azednrach
066 Burans Fhododendron Mtk
067 Charbi , Sapium secbiferum
068 Chemizla Rhododendron ogs4rhe £4 um
69 Ay Picris ovlifnlin
70 Gadhmown Frngelhardtia colehraonkiana
Q71 (alvo Pyrus l-n-ta
072 Gulnr Ficus glomnratn
078 Kaphadl Myrica sapida
073 Kato-mj Castanopsis tribuloides
076 Khagsa Fheehmerin scabrellq
Cornus mecropbylla
o7T Khaina Ficus cunia
078 Khinna Sapium insiqna
079 Khumani Primira ~rrr nigh
080 Kumbhi ° Careya -rhorcda- ' o°
o8t Maul Pyrus 1-~nAta
.082 Mehal Pyrus pashin
083 Moli Pyrus vesistita
084 Phaliant Puercus giquca
085 Pipal Ficus religinsa
0Bé Rianj - Ducrus lanugincsa
087 Ruina Mallotus philippinensis
08B Tun Cedrel- toonn
098 Misccllancous’ . ¢

099, Un -idantified,
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{1y (2) (3)
(BY Medicinnl Plants.
100 Biswor Mitha Aconitum spp.
101 Bach Acorus calamus
102 Rqtanjot Ancmone ohstusilobna
103 Tralu Atrapn acuminatna .
104 Kairua or satawar AsSparagus r-cemosus
105 Salampanja or Eulophia ecampgstris
. hath jaxri.
104 Som=inta . Ephedra gerardinmna
107 Brahmi Cantella asi~tica
108 - .Baru haldi Berberis chitrina,

- Syne. Beariztata
109 Jatamasi or masi Nardostachya jatamansi
110 Knpoor, kachari Heyychium spicatum
17T Brahma kamnl. Saussurea obvallata
112 Archa Rhoum tmodi -
113 Ban kr-kri Podophyllum emndi ]
17 A Kutkd v Picrorhiza kurron
175 Gigitalis lan~ta
1Ta Dioscores deltoidea
117 Un—identified.,

(C) "Hiah lewgd Duan® Bamhoo oxr Ringnl

‘120

Ringnl

“ 5

Arundin-ari- sppe..

-
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PROCEDIRE FOR TAXING TalLY OF 'IN' TREES A'D. TARLE g 10U

DG PLOT RADTI TFOR CHETK T 6 OF MATE AL TPEES &
1. " Progerure For takind tally of TN ' trens '

The tally for this suzvey is +6 be takon only

“for trces of 10 em. DA .O.T. -nd ah-ve, The t~1lly is to
. be taken with TaALF., - 2 M2 (Pasal Area Factor}. The Erco

@illawluﬂvs NGosd noat hroast h o iahdt 4t the time ~F Laking

taTly. For takinm tallyr sb-ne of She Plot contire F o qnd
tke n sue i by wighting tho treos -t hre ast heicht “hroo
uph Fasal Axrea Factor - 2 M strip oOF reloskop m*~rting
frz>m Morth ¢ir ctionin o esercle in clock—uidsc Alreetion
till the wmircl: is compl- 40 A -~nd 2ll), trees arec sirhted., TF
the wirth of thoe strip (B.A.F. -2 @n< strip) is “eofinitely
smallcr than +heo di-motecr nf trce haino sichtad then Ltho
tred will he counted s ' l.c0. the diamoter oF the trce
is refinitely bhigaer +hn the wicth of this steip -dd if
the width of +he strip is definitcly bhicnsr then +hc
diamecter nFf txee heing sighted, then the tro- will he
chrasidered "TOUTY d.c. the di-nmeter of the “ree is doTini-
tely smaller than the width ~F +this strip. While t-kihe
t2lly thore may he such cas- s where i+ is not rossible o -
degirle "definitely as to whe ther 3 particular +trea is 'IN' °
or 'CUT' i.0. its diamcter is shut as wide as the strin
Such trees will be marcinsl trcos., A marcin-~1 treca should
be chaécked hy mo-suring its diamet~r at perpen-icilar +o
nlot centre fircction at lbreast noight ever  hark From
uphill s%de in cwms. This Hoametor should bo multiolice by -
0.3536. This multiple will qive the plot radius in metres
Mow measure the hornizontal distance from the nlot rontre
reg to the econtre of this trec anfd if this moasirrd Aista.
nece is loss +than the ralculsted plot x-dius this 4trea is
TIN?Y and 4if this mo-sured distance ds mrrec than the calcue
lated plot xadivg, then this “roc is TOUT!'., Rememhor th-t
cv Ty maragin~l Yre  must o veriFicd Yar its hodng YIM!
ar TOUT!' 0Y THIS pPhoconyne=, :

. .

' Howoviry to avoisd edlcul 4ions Tor th's herizon-
tal distance Frxrquently, the horizontal istances - Tor,
diTFerent diamghors For CLAWFL 2 M arc rivon helow and if
the "actiral hozizonital distance is liss th-n *ho tA"ulated
tistance of a particulam “iamotor the txo~n will be conaid.
ercd 'IM!' and vice-~versa.

Mote: While taking TAally makg surg th-t ouory Yree
has buen sightad tharough the rel-<kon, Dhserve oxtra
cautiion on this source uherc thi. cran is Jensc amd shoms
of some tregs may romadn hidfon lhohind the strma: oFf
othoxr trces. )

2. . Table showing_plot radii Fo- chireking marafnnal
troes with "LALF. - 2 M2 (plot ralius Factor 0.3536).

~
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[ '?.'H <00 e - Plet F?a'ci-i*u‘s I ,}?Elljfnéf)loﬁ o Pl_‘%%eipﬁ?:gis‘)!s
k cms) . . __‘.__ﬁnatresl_ ) - . e
1, 3536 38.  13.4368
2, | .76T2 39, 73,7904
3. T ..0608 . 40 .» 14,1440
4. 154144 . 14,4976
‘5. “1.TEEg A2, 14.8512,
64 2.1216 43, 1542048
7. 2,4752 Ad., 15.5584
g. 2.9298 45 1549120
9.. 3.1a24 AG. 16.2656
10, . 345360 4T 16,6192
11, 3.8896 48, 16,9728
12, A 2432 49. 17.3264
13, 45968 50, 17,6800
14, 4 49504 59 a 160338
15. 5.3040 52, 18 .3372
16, 5.6576 53, 18 » 7408
17, 6.0112 54, 19 .0944
18 .. §.3648 55. 19,4180
19, 6.7184 56, 19.8016
20\, . T.0720 57 20.1552
21 « | 7.4256 58 - 20.5088
22, TeTT722 50, 20,8624
23 B.1328 60. 21,2160
24 8.,A864 &i 215696
25 - 8.8410 37 21.9232
26, 961935 53, 222768
27 9.5472 64.e 22.6304
2a. 9.9008 65, 22 .9840
29 . 102544 A6 23.3376
30, 10.6080 6T 23.6912
31 . 10.9610 68 - 24,0448
127 11,3152 69 24,3984
33. 11 .6688 70, 24.7520
34, 12:.0224. 1. 25.7556
35, 12,3760 T2a 25,4592

36, 127296

37, 13,0832




D.7.H.D.R,. Plot Radius DL L0, Plot Rad’us
_lems) . (metres) . 0 _fems) ... (mofmes)
Y73, 25.8128 ) 77 34,2992
T, 2G.1664% 38. ‘3:@.'5528
TS5, 26 .5200 9n, . 35.0064
76 26,9738 100. - 35,3500
77. 27 .2272 101 . 35,7736
78 . 27.5808 102, 36.0672
73 27.934% in3. 36.4208
80 . 26 . 2BB0 104, . 36,774
£1. 26.6416 105. 37.1280
82. 28 .9952 . 108. 37.4816
B3, 26,3488 107. 37 .8352
an. 29 .7024 . 108, © 3F.1888
BS . 30.0560 109. . 38.5124
BE. . 30 .A0956 110 . 35,8960
BT 30.7637 1. .- 39.2196
8e . © 31:1168 ' 172, " 39.6032
89, 31.4704 113. 39 .0568
90 . 31 W8240 114, A0.3104
91. 32.1778 115, A0 J66AQ
02, 32.5312 116, 11.0176
93, 32.8848 - M7, A1.3712
Q4. 33.2384 118. 117248
95, 33,5920 ’ 119, 22,0784
96 . . 33,9656 : 120, AR .A320

\—
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APPENDIX ~ VI

PROCEDURE FOR MEASURING HEIGHT OF 2 TREE
(BY BLUMF LEISS HYPSOMET ER)

For ﬁeasuring heights of a tree with Blume Leiss
Hypsometer three steps are involved:w .

(a)  Fixing of the position of observer;
(b) - Measurement of height and )
. (c) - slope correction.
(a) Fixing of position of the observer :—

To take accurate height measurement it is essential
that thHe observer stands at a correct horizontal distancec
from the ‘trce base., The distance at which you are to stand
will depend upon the strip of the hypscmeter you are Iring
to usc. The hypsometer has four strips of 15 meters:
20 meters; 3u meters and 40 meters. So if you are to take
the height of a tree using the strip of 30 mcters you arce
to stand st a horizontal distance of 30 meters from the base
of theg trece, Usually the strip to 'be used for measuring hcight
of a tree should be equal to the height of the tree as
Occularly judge? by you. If any <ther instruments like Haga
altimeter sr Relascope issued for taking height measurement
you arz tc stand at the same Jdistance as per the distance of -
the strip to be used in that instrument and the procedure
©of taking height even with thase instruments is the samsz excaept
that slope correction is not applied as it is not indicatad
on the body of these instruments and therefore, while using
these instruments y.u shoulad definitely stand at a horizontal
distance from the basc of tha trze, N
’ "In casé of trees which have conical crown, the tip
of 'the crown is easily seen and as such neight measurement can
be taken accurately., In case of braad leaved trees where the
crown shape is roundsd and 3iffused you should stand at
such a Jistance ( even farther than to height of the trce }
. to be wble to sec correctly tho tip of the crown, In case
©0f Blumeleiss Hypsometer while adjusting your positiosn
.always take care that the white strip of the hypsometer scale
hung on the tree do not give double images i.e thedmages
completel.y overlap and there is nc parallax, \

(s Measurement of heights

. Remamber- that the height is to be mecasurcd to the
tip of the lea?ding shoot which is Jjust vertical abovce the
base of tho tree, any point which is not . -
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vertically above the base®of theo tree is not at the samc
horiz ntal distance at which ¥you are going to reaﬁ_the
height. Never sec the tips of the crown which ars on the
fringes as it will give a wring hoight measurament, The
following cxample will show"as to how the height measuregient
wWould be wrong if a tip on the fringe of tho crown is seen,

. In the Jdiagram below B is the basz of the tree, T
the tip of the tree vertically above the base B.T' is the
tip at the fringe of the crown. A the position of the
observVer at fixed horizontal distance and € the point wvhere
the line AT’ .will meet the vertical line BT, If instes=d of
T you ‘arc sighting T¢ then thg height measured will be BC
and not «BT which is the correct height ©f the tree. The value
of BC will go on incrcasing as distance T'P incraasel andi
Jistance BB decreases and ovir estimation will bd more and
morc, It is thus ' horizontal Aistance from the tree that the
tip of the crown which is vertically above the baso -f tQa
trec is correctly scen., Je v

~ ‘-{ T

(c) Slocpe Oorrection:
. P

ITf the terrain is such that it is not possible
to stand at a horizental distance from the basa ~f the trec,
apply the slope corrcction' factor t2 tho height moasure:d],
Find the anglce of slope by sighting the trce with the .
hypsometer at the eye level. From the correction table given -
on the body of the hypsamctor rcad the corresponding correction
factbr and subtract -tho product from the measured +ree ™ :
height teo ger the correct trec height,

v
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APPENDIX = VIT

-

Minutes of the-Ma etlng held at Headquarter office on
2.9.79 to decide the sampling -design of the North Zone,
Alaknanda Catchment, . .

Lo bkl Ry Ead

»

The mecting was attended by .the following officers:-

1. Shri A.B. Chaudhury, Zonal Coordinator, E.Z. p
2. Shri R.D. Gupta, Zonal Coordinator, North Zone,
3. Shri T.N. Maharishi,Zonal Coordinator, C.Z.

4. Shri K.D. Singh, S.P.M.O.

5. Shri,V.P. S8ingh, D.C.F., North Zone.

6. Shri G.38. Negi, D.P.0.

7. Shri D.S. Rawat, Statlstlcal Offlce .

A study on this. has been done, by the Data Proce-
551ng unit, Five species were taken which were supposed to
be important for the survey, Design has been made on this
basis (see enclpsure -I), The griding pattern will bBe 2 by
1*km and all-the centres which fall on the green wash of the
survey of India map will be visited, At each grid chntre
single fixed plot of 0.1 ha. will be laid out and for this7y
plot description and enumcration¥will _be completed. For the
selection of & sample trecs. however, sweep wild be taken
using the basal araa factor 2 on one plot at the systematic
intewstals of 2 x 2 km. It'is stressed that border line tree
in the case, of relaskop selection should carefully be chacked
whether they are in or out,

+
a

So far as the non-freen area is .concerncd, sample
plot may be laid at intervals of 4 x 4 kms, and plot des-
cription and the enumeration forms should be collected,

-0

No, FS~-DPU/NZ/UP —~77 dated 4th Sept, 1978

Distri-bution:-

1. ., Thc Zonal Coordinator, Northern Zone, Shimla.
2e Data Proccssing Officer. .

3. Zonal Coordinators of Central & Eastern Zones.

b -

{( K.D. Singh )
Sr. Phokointerpretation
& Mapping Officer.






