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in th~ year '1970 the Project "Preinvesiment Survey of Forest 

ResotU'C6S" ca.rrled out an integrated su...~ of forest reool'!'ceS lying 

in the East Godavs.:ci Catchment o'f .Anwlra Pradesh with a view to determine 

the forestry and forest industries development potentialities in the 

region. Present report describes sa.lient features related to data 

processing a'1d forms a technical ar..nex to the main report. 

There are three broad conponents of any data processing system. 

. as sho'Wl1 below in form of a block diagram.. 

Input is specified by data set, crew whi'ch oollects the data 

and the sanpling design. This is d.eserlbed in Chapter 2. 

s.Jstem includes all data processing operations starting from 

L"lIJut to ,~duction of final tables and other results. This is described 

in Chapter 3. 

Sta.tistical methods for estilnation of parameter values are 

giwn in Ghe:pter 4. TP..is Chapter also gives relative precision for 

various alternatives to design the sUI'l1'9Y. 

Output includes all final pl'Oducts from data processing S"IJstem.. 

They may be in f'onn of ooInputer print output, pun~e.d cards, data files 

on dis};: or tape. All intennediate outputs are desoribed in Chapter 5 

end all final output in Chapte~., ,S. 

Processing pf !?afD.ooo +ta,is,"Q.~cribed in Ch~ter 6. 
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The data has been processed using HM/162) lI:Jdel II Computer 

of Planning Commission. This computer has following characteristics: 

(a) }!emory 40 K characters 

(b) Or..e Card Reader 

(c) One Line Printer 

(d) :3 Disks as peri,?heX'al dOVices. 

Present report ailr,s at covering only the important details .. 

Actual operations involved are much !.lOre. Should there by any need 

for furt".1.er e:xplanation, the Project '\.ri.ll 'be glad to f'ul-nish tile same, 

All enquiries should be addressed to Gr..ief Coordinator, Preinvesi::ment 

Survey of Forest ReSources, G...4/16 , Safdarjung Development Area, 

New Delhi_i6. 
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o~: j:::10.LiJQS of 'scale 1:60~OOO taken' in .February, .1.968 follot-ring 

strata. \·181."8 delineated-; An ru-"Ela of 10 ha. was 

accepted as lhinirr.l1L'l 'lni t, for deline~.tiol1. on 'aerial photographs. The 

interpreted details "l8re transferred, on.base ma.p and areas of different 
--~' . 

strata lTere obtained by ,.d_ot ~d method there~m wi th one ddt. 'represent­

ing" 1 h'a. 

. ,L,an-d use 

Forest 

auft~g Cultivation 

Pennanent Cul tiva­
tion and ham. tation 

Blank 

Water 

ToteJ. 

StratU!!l ~n::;am:;..6 ___ -1_.._"Co~a,~e __ I-Ar<>_.:.a_in __ h"'la 

Low volune i 122. 709 
Nediw 1101me 2. 212,895 
High voltne 3 :119,159 
Plan tation 4 7.,4S_7_ 

fhif'tihg M. Uva:_tio:,_ '__~_I--,~? 
0u1. tivation 6 268,799 

Blank 7 41,323 

Water 8,806 

~stematj C mJJster Sampling 

The Sl..ll"Vtly area WaS divided into regular grids of 2t-, longitude 

ahd ~-I latitude. In each. grid a cluster of two plots Was systematically 

laid out with centre of' plot No.1 ooinciding with the grid centre and 

centre of plot No.2 located 400 In. •.. eastwards from the centre of tm 

first plot. 
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_ ~th P~Qts-'WElre sg_~ in shape ,.nth an area of 0.1 ha. 

each, resu1~ing 'ill ' s3ln'pling ~intensity of al:tlttt o.._O.l% __ 

Field parties visited only those gro~d .. :3ro.-r.?:8S \mich"l1a~· 

ei~h~r-been classified ,as fbrested help or phoi:ointerpretation .. ' 

or "J€re lying. in, th~.y~¢~tion -a1"Ela...Q_tJ~~st- and o-t.i.er landuse cla~s • 
• On each plot info-rinat±on was ooIl.t3cted in " Thilo1 .. rl.ng ... ~eld: 

2.1.3 

Fonns:' ! 

(a) Plot- Desc~tioxl: It~col1ta,ins a.li'TllnpOTtant~g~~tative 

lnfonnati9~ ahJut th.e plot.,· 1<I.jjllmun are'a \tu-t fO.:CP,lot' 

classification in.formatiotr''Was..fi::-,:ed as 2 ha. 

(b) ~1Jll§1'A:im;l:. It: ·c:i;iteins.-_Ai~e_termeasU:rement by 

spe'des for all trees in --the -plot.molY th8n 'or equal to 

10 an. dianeter at brea~t height (1.!7 m.~ 

(0) 13m,lIDo ¥rn'tnera,t"lOP1 '-- "It ~htains·-1:otl}., .. q~t~ti~ as well as 

quantitative infonl1atioh ·a1:oUt_.baql:o~ the plot~ 

(d) awn] e Tree: It contains information aoout dominance, height, 

clear oole, fom. and defect. Trees from 10 an.:~~· 40 em. 

are measUl"€ld on 1/Sth quadrant of every plot whereas trees 

more than 4.0 all. all ovcr the plot. 

Specie] Stndv 

basis to detemine- Velme rom and cull. For this pUl"Pose a portion of 

inventoried samples 't)ere selected systematically with a random start. 

Intensity of felling works out to be about 0.001% b::.r area. 
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(b) ~.igb..t....D.aia: This ihfomation waS oollected 

simuJ_taneously ,.;hile oollecting felled tl,"'86 data. In each plot a 

maximum nunber of 10· cul..'Ils were felled for stucty of air dry,·reigl1t • 

Layout of field forms is given in Foclos'Ul'€ .... I. Details 

regarding ooding system are given in ,the field :manual Hluch may be 

!'Sferred to if necessary. 

The ground plot lay out was superi..."Il-posed on photointerpreta­

tioh map. "Each' gromd pl~t was stratified into one of the strata 

dependingon the stand class in which plo~ c~t:r:e '-las located. 

2. 2 ffi1!L.\l\.I:llQll 0 F INPUT 

All field foms v19T€ properly docunented. Existence of all 

farns was checked "lith l~efel''€n~e to the master list of sarnples. Total 

ntmlber of fonns available in Data Processing Unit a:re: 

FQ1~[l T~ft;i~_- ~ 

Plot Descrl~tion 

'Piat ]h'un8ration 

Brenooo Enumeration 

Sample tree 

Fonn. Fa6tor 

512 .jc_:, 
':".~-~* 

725 

I 53,5 

646 I 
1358 J 

All f'oms ..,,>ere checked nanua11y for validity of codes used 

in various colunna of informa.tion. Missing infonnation was coded 

afresh in consultation \r.i.th the crew members. 
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Field data was punched on cards and verified. Total number 

of cards are 1 

. Card field Sheet 
deck 

1 Plot Description 

Plot fuumeration 

Bamb:::lo Ehumeration 

4 SamI;lle -i~ee 
~.--~, 

Ferril Factor Iate. '_", 

Job rode Card 
(001.1..5) design 

(001.4-5) 

198 01 

198 02 

198 OS 

198 04 

.... , ,~B 06 

'lhe~ l.ffiS no ~~.ca_rd _~es:tgn 05 in the s'l.ll"V6Y. 

Total No. 
of cards 

1024 

2801 

1234 

1956 

14456 

·.l'uncl!l>d.~. ;rere sort~a: and collatM. Sort keys are' given 

in l!hciostIJ:"ia.;.I+O •.. 'l'h,~' oorting orde'r'was-·-subsf;lquently dlecked With lielp 

of a collator. 

prci~e_s:" For each card design sepatate programnes were developed. 

Iri general, 'p~gr~es "lere designed for: 

(a) ~~; The number of cards at different levels of 

hierarchy 'WaS cumulated e.g.: by quarte~ inch sheet, grid lto. etc. 

The cum1Jl_a~ed :values were checked aga,j,ns~. ey;p6cted total. 

:_""' f?) {}jerkjng- Validityrof Cades:'- For 'each :!1eld a Ii,st of possible 

cedes was fed. The actUBl value of en item in e. particular record 

was cileclced ag'ainst the standard oodes. 
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Wi thin each card logical ~ter~rela~onship between/among 

various fields "rus defined. The: actual values were' then 

compared against the standard relationshIp. 

This is of oome importance in case"o:r' fom factor data where 

di.-ame:ter .measurements at various sections along t118 stem are 

inter_related. lli.ameteT meas'l.l.r9ment at particular section iJas 

compared with measurements on preceding and succeeding sections • 

• • - • -.~. < 

(e) Iociea' ipten:Tf9_"tiou, _betuII'fH$U -N#fi'Qllti card designS At the. sarne 

'-':~iamp'jillZ unit: Normally a fore,s~ed sample unless -i'ts forest type 

is .blank -or it fs inaccessible should have. full set of all roms 

including pl~t lmumeration, sample tree etc. Keeping this in 

vi_Y'-l all data -ro~ eJ:l.ch saP-pling wit was Ct1.ec1;:ed' fo:r consistency. 

Based on computed value of volune of individual trees regression 

Elt1.uation waS developed oorrelating diameter and height of all 

m-ees'-with their measured volma. Residuals "rere oomputed for 

each troo. T-rees- having high residual (more than 60%) of 

e~cted_:vol1.tlle were scrutinised in great deta.1,l ,·Ii th help of 

basic field data. Four highly alnonnBl trees .rere discovered 

vrlrl.ch -were ~x.clud.ed from the volme table construction as they 

were found to haw alnomal development of diameter and height. 

(g) ~t;h~: Photo and ground informations for t.'1.e common data 

were caref'ully oompa.red. In case of few plots some discrepancy 
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was found for which plot data 'Was studied together with infol1ua­

tion froID aerial photographs. Keeping oot.."1 in view a decision 

on the final oode -was pade. 

2.3 gJRllECTION OF DA.I& 

Cbrrections ,{I9l"e made only "where probability of error was 

rated ver:t high. Always in consultation with field officers :inconsis-

tencies, logical or otherwise ",ere rectified. In such cases data vas 

,rotten afresh on coding sheet,pmciled on cards and verified. Simul­

taneous corrections 'Jere Dade in all related dat.a files viz: 

a) Field Fonn.s 

b) Punched Card ooc.k 

-~r' bisk' File 

d) COmputer Print Output 

The oon:-ection operation lJas perfonneq. exercising Utl'lOst care. 

All errorS sr~d eo-rrections have alsO recn properly docun.6nted for 

guidon"" :in f'utm'6. 
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FI'Oll1 editing of field data to printing of final tables 

a series of data 1)I'Qc6ssing activities are involved. In this series 

follovdng major links can be identified: 

(a) Calculation of tree volune from felled tree data. 

(b) Trials for g(lneral volune equation. 

(c) Trials for local velma equation. 

(d) CalcUlation of individual tree velune from enuncration dataa 

(e) Procossing of plot volune sumnary. 

(f) Processing of tables and error calculations. 

(g) Following Hote presents a brief outline on these operations. 

VolUJl6 of a tree has been distinguished into three tree portions: 

TREE 

t 
Tree Portion 1 

(main stem) 
Tree Po rtion 2 

(main branch) 

I 

Tree Portion 5 
(remaining branches) 

I 
f 

t 
t 
s 
n 

'1 
s 
n 

In this diagram S denotes a section. Each tree portion was 

sectioned into one metre lengths. At ends of each section diameter 

over~, mder'ba.lt., length and width of defect ,·:ere recorded. 
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For oomputing volUIle (V) of a section, anaJ.ian fbnnula 

was used: 2 2 

V - lL~l 
- 4 2 

vlhere ~ and d
2 

are diameter measurements at two ends of a section, 

1 is its length, 'W is ~ constant and V is volume. For overbarlc: wlune 

~ and ~ are given overbark and for \!'J.derbarlc volume <\ and d2 are 

U1derba~. 

Defective areas at Im.rer and -upper sectional ends ,.Jere calculated 

by using rectangular fonnulae -

Defect area :: 1eng'"...h of defect x Width of defect. 

If there loJaS no defect at a section, defect -area was taken 

as Zexo. - ~c.t vo11111e 'lola.S calculated by femma: 

Defect ""lUllS ~ ~ 1 
2 

where \ and ~ are de.fect areas at two Ends of a s~ction and 1 is 

the length of the section. 

For each section three types_of velma ,-rere calculatedJ 

1. Vol urne over barlc 

2. Volume under bark 

3. Cull Volume. 

AOOve tree vol urnes were cumulateri over each tree 1')0 rtion 

separa.tely. Thus in all ~ types of volumes were generated for each tree: 

-~e-·~--~~·~~~~~=-·-+~~~ 
Portion 

1 
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Fom. Factor data is available in volune table data file on 

punched cards for :ru....-ther processing. Its layout is given :in 

En do slu--e-III, 

The desi{Jl for rOl1l1 factor wrk for the entire East G:ldaVal--l. 

survey yielded following number of trees by species:-

S,No. Species name Species oode No, of treGs 

/' 
1. J Tenlinalia tomentosa 005 60 

! 2. ./ Ptel'Oca.rpus marsupiun 004 41 

/ 3. v Anogeissus latifblia 009 58 

4. Lagerstroemia parviflora 012 21 

5. ~ylia xylocarpa 016 115 y 

6. Teminalia chebula 030 20 

t) 7. Bu.chanania lanzana and latifolia 'J 
+ an ugustifolia 042 2? 

8. Grewia tiliaef'olia 060 52 

9. Rest of the species All other codes 353 

Total No. of' trees 745 

5,2 TmA! S IDR (lEltERAL \QL\l1E Eg_lL41J])!§ 

It was decided in advance that 89ptU"ate equations will be 

developed for a species only if nunoor of observations for this exceed 20. 

}1a.:in idea behind these trials "'TaS to disoover the variation in fom 

betl-lElen species. For this purpose simple equation of type V = a + b D~ 

was tried 1:r"J species, \-,here V is vol\llle mderbal"k of the main stem .in 

cubic metres, D is breast height diameter in metres and H is total height 

in petres. The values obtained are sumnarised belo",: 
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Volune Equation V = a, + b D~ 
-~ , 

81. 1&;>, No.of Hean SD Mean SD Re~~f;::n l'J.Cttl a2 

No. code obs VB V 02H n2H 
Constan il:leff. 

Squa:re 
m m3 3 3 residual 

m m 

1. 05 60 .250 .Zl8 ,975 1.215 0.052 0,205 .0170 0.787 

2. 04 41 .320 .393 1.160 1.420 0.005 0.Zl2 .0061 0.962 

3. 0\) 55 ,243 .264 .970 1.175 0.053 0.216 .0056 0,925 

4. 12 21 .171' .141 .597 0,484 0,016 0,260 ,0045 0.795 

5. 16 113 .211 .544 .833 1.379 0.018 0.232 ,0160 0.867 

6, 30 20 .146 ;210 .457 0.505 ~0~040 " 0.412 '.0014 0.970 

7. 42 Z7 .084 .157 ~6 0,603 a,ou 0,256 .0007 0.972 
c 

8. 60 52 .086 .078, .318 0.298 C).005 0.252 .0006 0,909 

Linear equations were p1ot~d' on' a graph. Speoies ha~g sjmUar" 

linear equation were grouped' together as follows: 

'l'ollllinal:le. tomentasa 

JAnog<>issus latifoIie. 

l":yl:!,a ",,10 oarpa 

il:lde 

003 

009 

016 
---:----...;_---__;, ...... ~--:'-------~----------------- -, 

. , .. /Ptel'O carpus marSupiun 

"J.ag<>rstl'OemUI parvii:l.pra 

·l£ellllinalia chebula 

JBuchanania lanzana and lat11blia 
+ an1lo"11stifdlia 

'./Grewia tiliaefblia. 

Rest of the species 

.004 

012 

030 

042 

060 

All other codes 
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For each of abJW groups, following equations were tried:-

a) V a+brHr 
2 

b) V a + b D~ + 0 (D~ 
0) V a + bD

2 + ell + d D~ 
d)V"=a+b, 

D~ i)1ii 

Following infonnation was alSJ printed for each tree in 

addition to nomal output of the progra:rnme. 

a) Observed value for ""lUlle (0) 

b) Caloulated value for ""lUlle (e) 

c) Differoo.ce of these t~ 

d) where n stands for the nu:n:be:i.~ of observations. 
n 

Abo-ye equations were separately processed for each of folloirring 

vol tmle types: 

a) Total volune mddrba!k (Tree po:rtion~ '1, 2 ru:~ 5 comb:ined) 

b) Hain stem volUlle _Ul.91'ba.rl<-(~re". po,-t;ions 1 and 2 combined) 

0) m.e.a»h>-r,(;;,;-i':: wderbarl: (Tree portion 1) 

"'K~eping in view values of R2, s~dard error and biM in esti.­

. Ju.aiin:g'"·~iU:ri.t;r "'by-'dit.'!rn.e-wr_class8s, best equatat'1n was sel,ected· for 

each species group. retaUs amut selecteq equation are given belaH 

for the character _ Total volu:ne of the tree mder barlt. 

a) ~-c:I.:>D ~~ '-:':':~ :1. 

No .. of observations = 229. 

Volune Equation selected for diameter 4!! 50 ans. 

± = .540 + ..Wl 
IT'! D2H 
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Volume Equation selected for diameter:t- 30 aus. 

V '" ,023 + ;306 D"-H 

No. o.f~@s~rvations ~ 161. 

Vol une Equation selected for all diameter classes 

V = .006 + .328 D2H 

No. of observations ::: 553 

Vol me Equation selected for all diameter· clAsses 

V = .001 + .333 D2H 

3.3 TRIALS JiQR LOCAL \lJLlllE EQUATIONS 

Equations- obtained from previous trials were used for estimat:ing 

Volune·of sample trees. Output is summarised in semple tree data flle 

given in Fnclos1l..."""9_IV. This file is very :important as it contams a 

variety of information for each sample tree like diameter, height, clear 

1::cle length, ass6ssnent 0'1' 9J..'"temal defect, straightness, est:imated 

Nunber of sample trees a.va~ahle by species with more than 

50 -2bservations are as wdsr; 

Species Code No. of trses 

Tec1:ona grandis 001 60 

Tenn:inalia tomentosa 003 290 

Pterocarpua marsupittn 004 194 

Ougenia dalbergioides 006 56 

l>J.o epyro s lnelanOxl\>loh 0Cf7 72 
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Species 

Bridelia squem.osa + retusa 

ltlogeissus latifolia 

Fmblica officinalis 

Cllloro;xylon sWietenia 

Lagerstroemia parviflora. 

Syzigiurn cminii 

Xylia xylocarpa 

Mangifera indif':a 

Lannea. grandis 

Garuga pinna ta 

Schleichera trijuga + oleosa 

Hadhuca latifolia. 

Ternrlnalia beleTica 

Adina 00 rdifblia 

}fi tragyna parviflora 

Tenninalia. cl1ebula 

Buohenonia J.suzana ahd latifol1a 
+ anugustifolia 

Da1 bergia. paniculata. 

Dillenia pentagyna 

Grevia tilia.efolia. 

Cleistanthus collinus 

StereospennUJl suaveolens + xyloca:llYUll 

Tamarindus indica 

Rest of the species 

Total 

<hde 

008 

009 

010 

011 

012 

014 

, 016 

017 

020 

021 

024 

025 

026 

OZ/ 

orn 

030 

042 

050 

052 

060 

063 

074 

076 

No. of trees 

50 

506 

90 

50 

78 

93 

458 

45 

105 

70 

52 

55 

44 

55 

31 

74 

54 

77 

94 

80 

39 

42 

627 

3543 
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Keeping in view results obtained from general velme equation 

trials species were grouped together as done earlier. 

Follot·ring equations v,"I3re tried: 

a) V = a+bD+ cD2 

b) ~ =-;i +7 + c 

c) IV = a + bD 

d) Log V = a + b Log D. 

A1::ove equations ,rere separately processed for folIo_ring 

'VOlume types: 

1. Total volune mder baric (Tree portion 1, 2: and 3 oombined) 

2. Main stem volune under balk (Tree portion 1 and 2 combined) 

3, Clear bole 'Itllullle Ulder barl<: (Tree portion 1) 

Based on values-of R2, standard error and bias in est1mating 

volune for various diameter classes best equation was selected for 

e,ach grOUp. The details of the equation seleoted for the character -

Total velme under balk are as given helow:-

.) . lljJecies GToUp I 

No. o.:fobservations == 1054. 

Local volune equation selected for diameter < 30 ttnS, 

Log V = 2,3424 + 2.4970 Log D 

Local vol1.lll6 equation selected for diameter -~ 30 ans: 

Log V = 1.9902 + 2.2111 Log D 

b) Species GToUp II 

No. of observations == 494 

Local volume equation selected for -all diameter classes: 

Log V = 2;2491 + 2.5206 Log D 
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c) Species Gn>", III 

No. of observations =: 2015 

Local voluue equation selected for all dianeter classes: 

Log V = 2.1795 + 2.5045 Log D 

With the help of f".ll1al local vol1ll16 equations, volune of trees 

in plot enumeration card vas computed and resu]. ts stored in tree volma 

file "Those layout is given in Eholosu:re V. '!his:file serves the basis 

for compilation of all stand end stock tables. 

3.5 PlJJT VOLUHE COHPILATION_ 

F'ro~ Tree volune file, plot SUlIlmary file is prepared whose 

layout is given in 'Encl.osure VI. This file foms the basis for 

. Qalc1:iLation .. of sampl:ing error, related area and volune per ha. e51;1_ 

fili.tj,onc·f'rdm. grO'utid:, samp'l'1rtg-; 

3.6 TABULATION AFD El1lIJR CALClLATIDll 

Details regardin'g tabulation and error oalaulatlon are given 

in Chapter 5. 
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4. STATISTIOAL He TllOD 

4.1 ANALYTICAL PHlOEDURll 

Ibsigp of sample, ~\WVSy haEi already ~en desoribed in Chapter 2 

J·rhich may be referred if, necessary before ~mg .furtl!.er. 

> Caletllatipn:' c.r ,s;amp~e ~est;ima.t~s ~,d their errors in case of 

systematic sampling is' a oontrov-e;rsial issue. A separate technical note 

on this subject has beer; .prepared whidl. may 'be referred if necessary. 

For analysing the field data, based on systematic cluster 

sampling, method of rati"6 estimates has been used assming a simple 

random. distribution. It may be noted that this method tends to over_ 

estlmate the sampl:lng error (see bibliography). 

The present data can be analysed in various ways using suitable 

oomb:inations of gromd and photo infonnations. The options are I 

(1) lhstratified Sampling: 

(a) Both area and volune info:anation obtained from 

gttimd sampling alone. 

(b) Voltto.e infonnation obtained from gI'Outd sampling 

mn:t ~ ini'onnat_i?? mm aerial photographs. 

(2) Stratified Sampling (Post Stratification) I 

(a) Stratun. area and volune infomation obtained from 

g:rntnd sampling alone. 

(b) .Strat1llt area infonnation obtained f'nlm pbotointer­

p:retation and. ~lune iO.fonn.ation f'l:o.I:l. gnnnd sampling .. 

The project ha. adopted results given by method 2(b) as final. 
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4.2.1 llistrat,ified hplipe ,m';pglhDrud IpfpnnatjoDs al ope; 

A cluster of t'.J:) plots is oonsidered as one sampling mit. 

Let n 00 the nunber of samp~ing tmits measured :in the field. Let zi 

denotes wtal area of the i-th sroapling unit (in this case it is 

ali,rays equal to 0.2 ha.). Let Yi and xi d~te the contribution to 

volune and forest area respectively by the i-th sampling unit. 

Then v _ t._l-t~ esthnated velma per ha. is 

v _::;:: Y;, (1) 

- ~"i 

The standard error pereent (8
1

) of velme per ha .. is: 

J 
2 2 2 

= ~ (~- 2v;O:Yl "1 +v lO"i ) 

(;0: "i) 
2 

(2) 

In this formula finite population oorrection has been ignored. 
area 

The percentage fores'4Lis estimated from the fonnula 

a =.3i. " lDO (5) 
~zi 

The total forest area (1) is estimated by multiplying the 

~reQlltage of forest area as estimated aoove "dth the total su...-veyarea(A). 

F=~/ .. (4) 

The total survey area is assuned to be free of any sampling 

error. TInts the percentage sampling error in est::.Illating total forest 

area (.t) ta same as that of percentaee forest area (a). 
area 

The sampllng error percent (SZ'!:J for/: ignorlng fin.l.te popul ... 

tion correction is gi van by: 
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(5) 

The total ",lUlle (V) in the forest area (F) is calculated 

by the f'onnula 

V :: V x F (6) 

The percentage sampling. error (8%) in estimating total 

vollme is 

S% (7) 

This fbmu1a (7) does not take ink! ~coqtmt the following two 

types, of error: 

. (~l . . s..upl4n£ _$rror due to voI1ne table. 

(ii) '-'Non_sampling error. 

lhstratified Sampling using Forest Area (n _~_~~ 

~~..:L_!~graphs and VolUlle/ha. (v) infonnation from groWld 

sampling: 

By this method the total vo11llle is detemined by fonnula (6) 

al:xlve. Here aloo San1:PI~%_{.s;L_~ vollme per ha.. is calculated 

by the fonnula (2) gi Wn aheve. The porcen tage samplmg error (S2%) 

in estimating forest ~a is given by the fomme. 

(8) 

where N is the total nl.tll.ber of dots in the total survey area and a is 

the proportion of dots falling in the forest area. 

'!he error in estimating total valrme (V) in forest area (Fj 

is calculated by fonnula (7) aheve viz; 

S% ~ J(Sl%)2 + (S2%)2 



4.2.5 !t_!:~.:~~:t1,e~tl_~~liruL{Rg_:tLS.!r.!.i4.:ft-cay. .. cmL"1~sed on ~~ 

£l!l_tl.,Ypl-_une/ha. __ infonnation fl-um GroUld Data alone ~ 

(a) Cal cu1 atiQlL Of Arxnr lnr ~ 

The total volune in the stratun is estimated by 

\)c = VIc x kJ.t 
t.otal velm.e in the k-th strat'ttIl 

Vol.!ha.. in the stratun 

Forest area. in the stratum 

(9) 

All t..'rle fonnulne described in section 4:.1.1 hold true if the word 

'Forestl is substituted by the word IStratun' with folloving conventions: 

A cluster is defined as effective ,dth reference -m a stratun if 

at least one of its plot,s fall in the stratun. For all effective clusters 

Xi' Y
i 

and zi are calculated as given helmn 

(1) If both plots of a cluster fall in the same stratum for the 

i_tIl sampling unit Y
i 

and ~ are defined as in 4.1.1. 

(ii) If one plot of the i_th cluster .falls in k_th stratun but the 

second does not, then zi' Y1 and Xi are equal to volme and 

area of plot falling in the stratm _ the Contribution by the 

outside plot is ta.!cen as· zero. 

With a.bove convention ~, Y
i 

and zi are defined for all t118 effective 

clusters. Er:ror in estimating volune/ha. and area Cal,- then be calculated 

using fonnulae gi von in ~1,,1.1. 

Hamal fODnula for calculating the pooled error cannot be applied 

for i;._he.-~sent survey because samples in various strata are not :independently 

distribut.ed~ To overcome tIllS problem. a modification of Matern Method (1962) 

has been used for the present report. 
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.~' '~fo:re 'let. 21 00 the to tal- "area of i_th sampling unit out of 

which an a.rea Xnc f~ls :iJ.1 the stratun,k ·:~·hJ.'has volune Yik' For eaCh 

sampling mit the sunmation'- '~'(Y:ik, _ ~' ''';:Q and, t "lk is bu:U t, 

"there v
k 

is average veluna peJ;'ha. in' t1i~ str'atiln k, ''The .P~2:~~t· 

sampling error ':in vol\Ille per ~a. (finite ~pulation corre~tion ha~ been 

(10) 

where v volttne/ha. is a weighted average 6f -Voltme per ha. over all 

the strata. Symlx>lically 

V = -:EFk'Vl\ (11) 

::t. Fk ", 
'.... ;r: ~, 

~ ,F
k 

is forest a~a m strntttn k. 
).t' " i 

'The error ~":'area estimation i~Qbtained by fonnula' 

82% = 100., li(\(X
jk 

_ % ZjJyj2)' (12) 

n.{ (~z )2 " 
i 

where e,{ ,_;t~ pl'trportionate area undel~ stratuu.k ~d a is ?_l"'Oportionate 

nl'Ca of total f"orest. 

4.2.4 Stratified Ssnpling using Stratm Area frOm photointel'prey'a~ 

~d Volune/ha. by Stratun from Ground Sampling ' 

(a) CaJ.9ula~6ns by Stra;tun 

Error oan ~-dj:v~ .. de;d into tw oomponents. 

(i) Error in area estimate •.. 

(:ti) Error in Volune/ha. est:!mate. 

For',caLcULating (i)' fe-mula givel1 in ~ection 4.2.2 holds true 

and for (11) 1'bImula given in seotion 4.2.:5(a) should be used. 
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(b) Qalrnilat10PS fm~ Pooled Ma 

.In ""preach similar tb that used in section 4.2.5(b) has been 

followed. 

4.3. ~ PRECISION OF SJl1!'LING flll!tEDUP.ES 

There are two parNl),~ters which d~t~nnine th~, relative _efficiency 

of one StlJ:'Vey method over another. They are - cost of survey and 

variance of estimates. Efficiency is inversely proportion to both of 

them. Thus for two su.rveys 'With costs C1 and C2 and variances -31
2 

and 

S22 the relative effieieccy of one over two (E12) can be given by 

E = 
12 

G S2 
.:..1 ... ..2. 
C1 S1

2 

_ _ 2. 
From an analysis of present data Sl and 8. have been """ted out. 

(13) 

The values of C
1 

and e
2

, however, -were not ava.i1ab~e at the ti.:m.e of 

writing tlus report. Therefore, value of ratio ~ (relative precision) 

is onloY belng given, ~It must be noted, however,B:!. 2;iJla:t.~....iu!'~ 
has_.+o pc mlllMp11ed yit.h J1ilatiye Q?sL.r.a.tio~ ilu:Joaking any_Wid 

°1 _ "_ 
mmparjSOD 

th§tr""t~d Sampl ini 

Options 4.2.1 both a,..""ea and voltme infomation obtained from 

gl'Ooo.d sanpling compared trlth 4.2.2 volune information obta.:ined from 

g:round and area. infonnation obtained from photo. Here it should be 

bome in mind that in this option only total forest area and total vohtne 

in the whole of' forest area is required without any break up at stratw. 

level. Th.e :relative fS..gu....-es are given :in table-1. 
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Table 1 

------------------
S.Na. Method 

No. of Variance:tri. Relative 
grids estimating precision 
tackled total vol.(%) 

1. Gromd Sampling alone 512 

2. Ground Sampling SUpplemented 484 
with photointerpretation. 

18.25 

16.81 

0.92 

.1 

From tlus oomparison it emerges out that at total forest a.rea 

level main savmg by use of aerial photo interpretation is accomted 

for by reduction in nmber of ground plots to be visited.. For the 

present survey tlus reduction "Tas of the order of 21%. So far as 

precision of estimates is concerned there is little difference between 

the two methods" 

4.5.2 Stratif,'jed Sam];!] jpg (post Strati fi cat jon) 

Option 4.2.3 stratun area. and volu::n8 information by strata obta:ined 

from gTOU'ld sampling oompared with 4.2.4 area. infonnation obtained .£'rom 

photointerpretation and volune j..nfonnation from groU1d plots (latter 

method has been used in the present report)" 

-. 'Iabl.e--.Q--g:i~.-~ . .infunn..a:tion a.bJut sampling error in esti­

mating volune/ha. and area. by strata.r 
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High 52.~ 6.4 96.6 , 3.9 7.5 
1 30.6 O.~4 98.6 5.9 M 

1. 
Velme I . 

2. Hediun 19.9 8.~ ,70:9 5.1 9.8 20.4 O.l,9 .70.9 ·5;1 5. .26 

Velme 

5. Low 12.2 10.4 48:3 7.1 12.6 11.8 O.'.!/ 48,3 7.1 7. .51 

Volune 

4. Shift.- 5.1 1.7,13 ).9.0 24.4 30.2 5.8 -0.:39. 19.0 24.4 24. .65 

:ing 
Gultiv 

In reality no stratification by VQJ.Wte class ",JaS done on the gl'Omd, 

Alxlve results for gro~~' data',alone rave bee~ c~Cul.a~d as~u:il:lrig t~t 
field crew 'WOuld h~~ 'do~~·tl1~ same -~t~atifi~a~i~n 'as,'w-as cfune' rfJ pho~ 
interpretation crev~ ~~s is ,~ot: ~tri~~~"1. ·-'"t~e, No_nn.ally ~~und stra­

tification -:should result"!n·:J:~S9.va:dance fo::.··volune peT he_c.~El.J."€l than 

that of phcitointerpretation. I:I9)'J'9ver, -,-the- r;1aln point brought out by 

aoove table is high variance in estimating strat1..1n al"ea by gromd 

sampling. For ground survey alone errol'~_ associated with area are :m_uch 

hi.gPer:qqm.pared to that of velune/ha. A lesser variance in estliJlating 

vo11.flr; per hEi9t~ vlOuld,not substantially alter the precision of total 

yol1.fJle e~t:bnate. The m'ain oontl"ibut:i.qn of photointerpretation lies in 

mald..rtg ern~ 1.rl:area Iilstimation very ,small. Follovring 1mP01~ta.nt fact 

.,;,,;~ge.~~ ~:o.ve data. 

* Note: The val,t.t(iS qll6ted' h!;:I-:e: ~~ taken flUID gromd data, therefore" 
001.4 is identical to 9"""d;, tq 40· 
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Stratif1cation from grotnd data may result in less varian ce 

so far as estimation of voltme/ha. by strata is concemed, but est:ima-

tion of area is associated mth high variance. Therefore, est:imation 

of total volttne by strata from ground data alone is subject to high 

satnpling error. If gl'\J1..tld sampling is 'supplemented with lJhotointe~ 

pretation si~i1'icant gains are obtained. 

i) Cklchran, W.G. (19.i.t.6) ,Relative accuracy of syst~atic and stratified 

random sample~ . for ,a C€~ class of population. Ann. Math. 

Stat. 17, 164-177 

.'A,1) Flnney, D.J. (1948) Ran""" and Sys.t<matio sampling in t:iJnoor 

iii) Finney, D.J; (1200) h, ~;';"'p~ of periodic 'variation in forest 

.alllpling~ Forest~ 23, 96~lK. · 

i.v) Hatem, I'ertil (1962) Esi$nating the Standard Error in stratified 

SW-}Jling. with systematic sampling inside strata. 
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SoUl~ce file for tabulation ,,)ere as under! 

(1) Plot S'"lmary File 

(2) Tree Vol une File 

(3) ~b>o Sunmary File 

<hrrespondingly tables pro.cessed can be divided into 3 categories: 

(1) Plot related information 

(2) Stand and Stock: relat;,;d infonnation 

(3) !!.mhoo i.~foIl1tation 
. _Important -tables al1Q:,being reproduced in part II of the report. 

5.2. RELAT:(QNSHIP BET'@!!lSTOTAL VOLII>lE AUD OTHER TYPES OF VOLUME 

Valune figures reported in part II of the report stand for 

"total ~hne of a tree mqerbanc including branchioKlod tillS 011. top 

di8Il1eter l:ilnit overbark .• " 
\ 

G:mversion factor for ca1c'Ulat:illg o.tl::-er .9"P~s Qf: :volune viz. 

velme of clear 1:o1e, main stem (clear mle .+ leading branch) and branc...'1 

, -·"Vt)~:'.·al:C \iideX'aa.rl: --are-- given belo'\rtJ 

Diameter Class 
an. 

~1D<20 

~ 20< 30 

~30<40 

:&-,40<&1 

&1+ 

!&nvorflion f;?rrtQrs .for qtb$'t·yrd-we . ~ 

Clear b>le 

0.86 

0.65 

0.55 

0,52 

0.1l1 

Cbnversion facter for YQlllDe Of _ 
Main ._ (clear Brenolruood (in-
b:lle+leading branch) c1 uding leading 

branch 

0.91 0.14 

0,82 0.35 

0.76 0.45 

0,74 0.48 

.. 0.75'· 0.49 
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5.5. CULL VOLUME 

An analysis of data indicated that percentage of cull occurring 

;in the trees is negligible for all species.. Therefore, no separate 

tables have been processed for character ~ret Volune. n 
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~lBlO DATA ProCESSING 

6.1. CULM DATA PlPCESSlll_Q 

The source docunent for' this step was Bamooo Ehmerat:ion Ibl'!:l. 

The data was punclled, verified and sorted by spe"cies. 

A. ctmulative "OOt~ WaS then -obtained by size and quality class 

by species for the fbllowing characters1. 

1. CUrrent Season,f.s cu1Jns 

2. ~ season t s culms 

5. Culms o"f three seasons and more 

4. Total u\J!l"ber of culms 

5. I6n.aged or top broken cuJJns 

6. Dry sca.rTOd or rotten cu1ms 

7. Rest culns 

8. ToW length 

g. loength ~to 2 ans. 

10. Oulm di8lll.eter 

11. Total No. -of chmps measured for aoove characters. 

Data cunulated :in 'the tables 1.-10 given a,1:ove are divided cell_wise 

by the conesponding"nU>lber of.".clunps (table 11) to "get the figures on per 

cJ..un.p basis. 

6.2. GUlli liEIGIIT PIIlCESSl1'G;. 

Equations used iO'fI P""<}i~1j~""'~~:P£'t,l~7."~~ " 

II = 1.m\19 + 0.0146 ll~ •• ,.':)Jere.~ is to./" ~igh~ .. ,i;~UJ;; in metres, 

II is di.meter a C1\1>lat brea~~'h~f~h~ ,~rr' ., i i¥'i; ;reight of a 

culn in Kg. By ~rR~ ~~~ ~~~t'~~;4ta:~,,;U:;~,:~ ~ and 2 
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( ,,,hich give average disneter and average height of a oulm by size and 

quality class) one gets oorrespo~ding weights for a culm. 

6.3. CL~lP WEIGlIT PIIlCF''l.SING 

Gulln wight. ditta when applied to tahles 5-7 (which give Dmber of 

damaged or top broken and dry scarred or. n)"ttan· and rest ·cUlms' per c1unp 

by site and siz_a class) one gets weieht data 'for~ a c.lunp. Instead of 

giving equal weight to sound Md- damaged or broken cu.1.In.s occurring in 

the cl~p, the following mei;.hod of weightage was used to get realistic 

figul'E>. for OOlIlll1eroial ..... ight of a cl1lllp; 

a) For somd eu'llllB U!'" ",.ot1Ja). ""igh1> a.rcalculated above. 

b) libr dl!maged or top broken ou'lllls multiply the ,.eight by t. 
0) libr dry Bcaned'oT .rotteri ou'lllls ""ight is equal to O. 

6.4. fRBPARATION OF MIBlQ SU'IMARY FJI,E 

With help of infonnation processed in st:p-l (cu'lllls per cJ.unp 

infolll1ation) and step-3 (weight of a clunp) following data is compiled 

for each plot. 

a) Clunp enuneration by size classes. 

b) Total ""ight of all cu'llIls on the plot. 

e) Tbe ..... ight ,of rest cu'lllls on the plot. 

d) Weight of the damaged o;r top broken cu'lllls on the plot. 

e5 Totall1o, of ou;rrent '.!!SOD'S oun,s. 

f) Total No, o:t} .. t"".~~ai.o~lip cuUns; 

$) Totalllo. of thlIeli' seaa4\s cuUns. 

1!1e file hes'additional info""",tions regarding occurrence, quality, 

regeneration aJ:I4. f1.o>rering ~c;h are t_sfen<id from Bomboo Emmera­

tion ~ .. 
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6.5. PIDCE§SJNG OF TABLES 

In addition to input tables mentioned earlier following tables 

are processed from ab:lw data file by bam.1x>o occurrence and site class. 

a) 110. of Plots 

b) Area 

c) Area (%) 

d) No.. 0 f al tmps/ha. 

e) Total No. o'f olunps 

f) Bamboo aLuup Weight/ha. 

g) Bamboo aL~p Weight. 

h) Distribution of Bamboo Weight (%) 

~} N_o_. of ourrent season 1 B oulms/ha.. 

j) No. of t"ro" sea8on_'s culms/ha~ 

k) No .. of three season's cw.m.s/ha. 

1) TotaJ. No. of culms/ha. 
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:ENCLOSURE _ II 

PLOT DESCRIPTION (01) 

PLOT EIllI<!ERATION (02) 

BAMBJO ~UMERl.TION (05) 

SJllPLE TIlEE rolt! (04) 

i{PIt! ,FACTOR DISA (06) 

iPlITING ORDER 

.~-' '; 'iri.78 Map Sheet 
7';"74 Grid 

{ Major 
( Il\tG~. 
( }linor '" a~70', 'Plot 

( Major 
( Inter 
( }linor 

7 s;.78 Nap Sheet 
'7';"74 Grid 
69~70 Plot 

( Major 28.:;29 

( SuInbteMajr . or " , " 7&.78 
Llinor '~-.') .. :~~~~ 
( Sub Nihor 25.::26 

( I&.j-Ol' 
( Inter 

,{ J.!irior 
( Sub }linor 

( au;;.'r Major .' 
(, Hajor 
( Sub Major 
(Inter ," 
( Sub Inter 
(}linor " 
( Sub }lino;" 

7&.78 
7];.74 
69"70 
9-10 

9"10 
7s;.78 
71~74 
69;70 
6;7 

1];.12 
15-14 

Spe~'ies 
~dShe.t 

P.J,ot " clu,iii,i_Nunbar 

J.!ai>' Sheet 
Grid 
piot 
Il\>rial No. 0 f Tree 

"ecies 
MapsMet 
Grid 
hot 
.Sl. No. of Tree 
Tree Portion 
Section No. 
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ENCLOSURE e III 

MY OUT OF VOLlI>lE TABLE DIS! FrLE 

Though volune table data file was created on disk af"'"~r finalising 

the general volune equations, the data was pmohed on to cards. Card 

layout for this file is as under: 

1. 

2. 

5. 

4. 

5. 

6. 

7. 

8. 

10. 

.Qam...Qol.s. 

5-6 

7 

8_9 

10-12 

13-16 

17-18 

19-:?D 

21-80 

lilscriptjop 

Type of the card (.Always 1 or 2) 

JA.ap &leet Code (1 for 8117 and 2 for 8217) 

Grid No. 

Plot No. 

Serial No. of t..'f.J.e tree in the plot. 

Species Code 

mameter in an, with one decimal place, 

Totru. height in metres. 

Clear oole in metres. 

Six types of volmes punched in the fonnat 
E 10.4 

The six velmes are as under for card type 1 (pmched in 001.1 

of the card). 

1. Total mlune mdar ban{ (Tree portions 1 + 2 + 5) 

2. Total volune o""r bali<: (Tree portions 1 + 2 + 3) 

3. Clear 1:o1e vo1me mdar bark (Tree portion 1) 

4. c:J.€ar bole voluna Oyer bali<: (Tree portion 1) 

5. Tree portion 2 volune mdsr bark. 

6. Tree portion 2 volune over bark. 
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&'1d for the ca:rd type 2" (punChed in 001.1 of the card) they are: 

1. Tree portion .5 voll!1l.8 under bark. 

2. I. Tree portion 3 Vol me over bark .. 

3. Total cull volme (Tree portions 1 + 2 + 3) 

4. Cull Vbl une 0 f t_~c po rtion 1 

5.. Cull volune of tree portion 2 

6, Cull volune of tree portion 5 



EH= uro: _ IV 

L/;.Y OUT OF SiJ·IPLE TREE DI.TA FILE 

For this file print output is only available. For each of 

sanrpl,e:, t~e. following infonnation is recorded: 

1. Serial No. of tree 

2. Species Code 

5. Ibminance 

4. D.B.H. (metres) 

5. D,B.T, (an,) 

6. Total Height (metres) 

7, Glear bole (netres) 

8. Fonn Longitudinal 

9. Fonn Sectional . 

10. Def'ect natural 

11. Iefcct others 

12. Total No. of trees in the plot. 

15- Plot No. 

14. Gr1'd: No. 

15. Nap Sheet 

16. lnven~Ij" resign 

17. Volune underban: (Tree portion 1 + 2) ) 

lll. Volune Ulderbati;: (Tree portion 1+2+0) l Galc1.(Lated by the 

19. Volune Ulderbarl, (Treo portion 1) l general equation 

20. Volune Ulderhen: (Tree portion 5) lV=a+bD~ 
21. net volune (Tree portion 1+2+0) 

) 
) 

22. Net ""lUlle (Tree pol'tion 1) 
) 
) 



23. Volune 1l1derbru:k (Tree portion 1+2) )) 
Calculated by the 

24, Volune underbane (Tree portion 1+2-filll 
) equation -

25. Voltne mderOOll< (Tree portion 1) ) V = a + b D~ for the 

26. Volune ttlderbalt (Tree portion 3) ) 
)) particular Sjlscies 

'ZI. Het mluue (Tree portion 1+2-fil) 
) group. 

2B. II et vol UTie (Tree po rtion 1) ) 

29. Volune mderbart< (Tree portion 1+2) ) Calculated by the 
) 

50, Voluna l.md€rbarl~ (Tree portion 1+2+5) { equation -

31. Volune underball< (Tree portion 1) ) ...::L = a + ~ ) D2H .,...H 
) for the particular 
) 
) spec:i,es group. 

l 

32. Volune tmderba.IK (Tree portion 3) 

33. Net vol une (Tree portions 1+2-fil) 

34. Net valune (Tree portion 1) 

35. Volune underoo:&'t'!'ree 'Portion 1+2) ) ,CaLculated by the 
) 

36. Volune underOOll< (Tree portion 1+2-fil)) equation -

l V = a+bD+cD
2 

) 
37. Volme mderb.ll< (Tree portion 1) 

) fOl~ the particular 
) 

38. Volune underbarl< (Tree portion 3) 

39. Net vollllle (Tree portions 1+2-fil) l Sjlecies group. 

40. Net valune (Tree portion 1) ) 

A. programme with' all neoessar:r input is ava.:i..lable :in doCUllentation 

section which can generate this file on disk if required. 
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l'N CLOS liRE _ V 

Li>Y our OFjiW¥ VOLlliE FILE 

Volunes of enU!l.erati6ri't~s .~,s sto~d ~n disk in tife' 

following way: 

Each reoord consi~f:s'of one secto_r,:o_f '25 ~~point items 

and carl acooIilI'lOdatG in':~?nnation ab:;lut ~::e:~ .trees •. ~" Tree -wlUrie in 

cubic'me'tre is multiplie~ by :lOG? and .. ~s .~nyer.t~4._in~ fixed point 

m.o de~ 

~. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

'12. 

13. 

14. 

15. 

i~1 
17, 

18. 

1& scri ptian 

4first T~e ,on, the ~a_l·d. . L Sped:es Code 0 f 

Diameter of the -:trec.-

Total volune of the .tree tmdcrbarlc. 

'!'rea,: ~rtion 1 volUlie ~ftho "tree mderbatk. 

LSeoond troe on tl10 c~rd. ' L Sj>ecies Code of 

Diameter. of the tree. 

Total volttn.(l 'Of the tree Ulderba:m 

Tree portion 1 wlune ~f the trEe md~!"batk. 

LThird tree QI:'l the card. L Species code of 

Diameter of the -tree. 

Total veluna of the tree mderbarl{. 

Tree portion 1 valune of the tree underbarlc. 

Land class 

Le~ ,tetus 

~~O~'~"" 
!l!.opc 

Vegetation 

J!brest Types 



19. 

2:l. 

21. 

22. 

25. 

24. 
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Description 

Top height 

Size class 

Stocldng 

Plot No. 

lllock No. 

H~' sheet No. coded as 1 for 8117 and 2 for 821'7. 

Photointerpretation·data. 

The pho'klinterpretation data consists of 4 el€!Il.ents and is pac}:ed 

into one 4 digited ninioo·:r::.of .V1hich first digit is. forest cover,- sccon~ 

is the density, third is stratun, and fourth is enuneration b6de. 

This data is only on the disk and not pmched into c~rds. 
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!ll.'ll.!l!11JRE ~.JII 

LiS OUT....QLlW_T_§.lffiI.llY FILE 

TlJ.e plot smmary file is staNd on dis!~. One -·record consists of 

sectors ouch of uhich first t"ro are in fixed point :node. They contu:in 

descriptiw infOl!llation of plots. Next 5 sectors are in floating pOint 

mode and give n1111bcr of stems, total volunc underbarlc, tree portion 1 

volunc underba:m, utility class 1 volune mdsrban.:, utility class 2 

volune l'llderbarL, utility class 3 volmc mdcrbali.:: and utility class 4 

volme lIDdcrba:rl::. Rllsults are giv~:;n· by 7 dismetcr classes. (This moans 

t ... ltat the total No. of items are = 7 x 7 :::: 49 in 5 seotors). tfter t..'1.e 

errol~ calctl.lation plot SlXlillal"Y file has also been pmched in to tJ18 cards. 

Each plot has got a set of 8 COrreS1JOnding cards giving the sane inia:r .. 

Ti:.ation as reoorded on the diS::. The ca:cd design code for plot summ(G.'Y 

cards is' 8 • 

.llW1o. ICscrip-fiou ~. 

1. Job Ho. :1.-3 (Allfays 19S) 

2. Card Design 4-5 (AJ."ays OS) 

3. Sub Card lX;lsi:=7l (Alvays 1 _ Plot 
descri?tion) 

4. Stj_~atun 

5. State 8-9 

6. Revenue District ill-ll 

7. Forest Division 12-13 

8. Land class 14 

9. Legal. status 15 

ill, Altitude 16-17 
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m..,J;la.. lB~ ~. 

11. Ibpograpny 18 

12 .. Slope 19 

13 .. Position on slope ill 

14. ~ect 21 

15. Stoniness 22 

16. Hun us 25 

17. Soil colour 24 

1S. S:>il cohsi-sten-cy 25 

19. Son W~GUl4'3: 26 

ill. Son depth 'Z? 

21" Ve 0-' tr, tion Zl 

2-2 ... Origill of stMd 29 

23. Fo::.:-&st type 3O~51 

2,1,. No. of storeys 52 

25. 'lO}") height 53_34 

26. Size class 55 

Z7. Stoc1_dnz % 56 

2il. Re~$Tation 37 

2il. Bamk" oCCltr-rence 38 

30 .. Bamooo species 39",,40 

31. ll«oko qUJil.ity 41 

32. B&i~b:Jo regeneration 42 

M. Biotic- influence 43 

3:~, .. Past t:reaUJ1IC'nt 44 

35. P""JlOsEd tNatnent 4S 
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$I Eo ~SCJ:jp:tjoo Jlw:ll...ml.a. 

35. Grass :incidence 46 

37. fire incidence 47 

38. Blank 46-49 

59. Fo::est oover (p.r. data) 50 

40. Forest density (P.l.data) 51 

41. Stratun (p .I. data) 52 

42-. Fcnt.1eration code 53 

43. Utility class 1 'VOL u.. b. 54-58 (to be read as F.5.3) 

44. Utility class 2 59_63 ( n 

45. Utili 'bJ class :3 64.-68 ( " 
46. Utility class ,4 69_72 ( " 
47. Plot No. 75 

48. Block NOt 74-77 

49. Hap sheet 78 

50. Inven tory Design 79-80 

Sub card design nunbers (,2-St.-given in colunn 6 specifies o''vhcr 

oard t:r'Pes.. Each card type is -il:lte~_ded to g:1. "Ie in~onnation aoout 

separate character as given helmn 

Sub- cm:P des; ~ ITo 

1 

4 

7 

Hu,l'ber of stems by disme~er classes. 

Total vollllle 'I.Ilderban~ by dia. classes. 

Volme,of tree portion 1 by dia. classes 

Utility class 1 volune u!b. by dia. classes 

Utili ty class 2 

Utility ,class :3 

Utili ty class 4 

F.4.3) 
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Tl'lEJ card_ lay ont. for aJ~ of t.hem is very sir.ilar. GeJJ.eral plan 

is given OOlQ',:: 

.§Jlc.. ~~ llll...l!o. • 

1. Job No. 1_3 (Alt<ays 198) 

2. Card D'osign 4-5 (Al,mys 08) 

3. Sub ca:cd desilJl 

4, Stl~e.tU!l 7 

5. Resul tr· ~9l~ diameter class-l 8-12 

6. !lellult fal' di$l~t~'; cl:ass.-!2; 13_17 

7. Result foJ..' diameter class-3 18_22 

8. Result for diameter class-4 23-27 

9. Result for cli.sneter class-5 28_32 

N. Result fOl~ diar.'.etcr class-6 33-37 

11. Hesul t for diameter c1ass-? 38_42 

12. Tot.al voluae u.b. for the plot 43-47 

13. Tree po rt.::'on 1 vol.u.b. 48_52 

14. Utility class 1 53-57 

15. 2 58-62 

18. 63-67 

17. 4 68-72 

18. Plot No. 73 

19, Bloclr. No. 74-77 

20. Hap sheet 78 

21. In_tory Des!@' 79-80 

The general fbnnat to read infonnation fioLl any of these caros 

is as follows: 

RlRtlAT (I3, I2, 211, 13F 5.2, Il, I4, Ii, I2 ) 

:Fbr eacl1 ca::cd desi@1 value for corresponding character is punched. 


	Button16: 


