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1, DNTRODUGTICH

Tn the year 1370 the Project "Preinvestment Survey of Forest
Rtesou'rces'i carried out an :Lntsgréted survey of forest rescirces 1ying
in the East Godavarl Cabclment of Andhra Pradesh with e view to determine
the forestry and forest indusiries development potentlalitdes in the
reglon. Present report deseribes selient features related fo data
processing and forms a technical awex to the main report.

Thore are three broad components of any data processing systen

‘a9 shown below in form of a block dlagram.

‘ INPUT — l SZSTRM | ——?

Input is specified by data set, crew which collects the date

and the sampling design. This lg deseribed in Chapter 2.

System includes all date procesaing operations starting from
input to n¥bduction of fingl talles and other regults. This is described
in Chapter 3.

Statlsticel methods for estimation of parameter values are
given in Chapter 4, This Chapter also gives relative precision for
various altematives to dealgn the survey.

Output includes all fingl products from data processing system.
They may be in form of computer print output, punchéd cards, data files
on disk or tepe, A1 intemediate outputs are described in Chapter 3
end a1l fingl output in Chepter 5.

Processing of Bapboo dhta 13 ddseribed in Chipter 5.
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The date has been processed using IR{/1630 Model II Computer
of Planning Commission. This computer has following characteristics:

(a) Menory 40 X characters

(b) Ore Card Reader

(e} One line Prinier

(&) 3 Didks as perinharal devices,

Present report aims at covering only the importent details.
Actual operetions involved are much more. Should there by any need
for further explanation, the Project will be glad to fumish the same.
£1 enquiries should be addressed to Chief Coordinator, Preinvestment
Survey of Forest Redources, 6-4/16, Safdarjimg Development Avea,

Hew Delhi-i8.
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21,1

21.2

2,

SPLLEGTION OF DATs

degign was used.

-3 =

DESGRIPTICN_OF DNEIT

Sme:zrx
0n $a0%0s of seele 1:60,000 teken in February, 1868 following

broad lend use s2d forent sirate were ddiineated.

For colleétinrv the datd o-post-atratified sysiematic sempling

Vm‘:.ous sta:»es of ivrk are described belows

in eroa of 10 ha, was

accopted as minimm wmit for dolinertion on serial photographs. The

interpreted details were transferred on base map and sross of different

atrate wore obtained by dot griu mathod t.haref‘rom vith one dot ‘Tepresent—

ing 1 ha,
-Land use N Stratum m;me Gode Arsa In he,
Forest Low volume 1 122,709
Megiw volume 2 212,883
High volume 3 319,159
Plantation 4 7,46’
i fting Cultivation { Shlfting Cultivetion 5 60,456
Pemmenent Cultivae- Gultivation 6 268,799
tlon and hebitation
Blank Hlenk 7 41,323
Water Water 8 8,806
Totel 1,041,612
Bystepaiic Cluster Sagpling

The survoy area vas divided into regular grids of 25! longitude

and @' latdtude.

In each grid a cluster of two plots was systematically

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

centre of plot No.2 located 400 m. eastwards from the centre of the

first plot,
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Bcth nlo ‘were sguare in shape with an ares of 0.1 ha,
sach, msul“tlno in smplm~ m‘wnmt) of ab:mt 0.01%
Field perties visited only those gmma aamnlas i el 'hacx
either ‘teen classnﬁ.ed as forested with help of pho'h:thertatJ.on -
vere lying.in the r.ranv tu.o?i‘ amm.oi‘ forest and other landuse t:lass.
On each plot information was coI"scted in Toilowing Field
Foma‘:';

(&) Plot Degeription: Tt-conteins a1 "Hiportant_gualitative

" fnfomation about the plot, - Minlmum area wit for plot ¢
classification .:Lni‘o.mé{‘ti:orr was fixed as 2 ha. B
(v E,g‘_Emm_rm It mnta:ms diame’oer ‘measurement by -
) q:ecles for all txees in the plot more than ‘or 6qual to

10 an. oia-neter at hreast heiht (LS] n,)

‘It eontains oth qwslitatzw as well as
quantitative inf‘omaﬁ.on abottt: banboo :.n t.hc plot

(a4} Serple Trees It contains information anout dominar‘ce height,
clear tole, fom and defoct. Trees fmm 10 on. to 40 o
are moasured on 1/8th quadrant of every plot whereas trees

more tha 40 an. 81l over the plot.

2.1.3 Special Stidy
(a) Fom_and Gull Study: Fellings wore cone on & systematic
basis to determine volwme form and cwll. For this pwrpose a portion of
inventoried samples were selected systematically with a random start.

Intensity of folling works out o be about 0,001% by area.
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(b) Baaboa Weight Pats:s This Informabion was wllectad
smdtaneously wile collﬁctiné felled tr.ee data. In oach plot a
mexlmum number of :LO. culms were felled for study of air dry veight.

Lay out of field forms 1s given in Enclosure-I, Detalls
regarding coding sysiem émb g{ven in _th§ fi6ld manual which may be
referred to 1f neces’sary. .

Post Streti fication

The ground plot lay ouwt was superimpossd on photointerpreta~
tioh map. Eac‘l gmund nlot was strat'l!‘md into one of the strata

denendinu on the stand class in wb:Lc‘x plot cenire wvas located,

Documentation of Field Dats
£1 field foxms were properly documented, Existonce of ell
forms was choeked with reference to the master list of semples. Total
nunber of fomms aveilablo in Data Processing Unlt are:
Ry Twis -
Plot Description
Plot Eouneration
Bamboo. Ehmneraﬁioh

Sample tree

Forn Factor

A1l forms were checked manually for velidity of codes used
~

in various columns of information, Missing information wes coded

afresh in consulietion with the crew members,
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2022 hit Record Operations
Fiold data was punched on cards and verified. Total number

of cards are:

g:l‘dz Field Sheet Job code Card | Total Nou
. {o01,1-3) of cards
{ ml. 4—-5)
1 Plot Deseription 198 ©ooL RETo
2 Plot Enumeration 108 o2 2801
'3 Bamboo Enumeration 198 03. 1254
4 Sample Treo | a0e 04’ 1956
5 Form Eactor pate” T | - -8 06 . 14456

There was no .card design 05 in thé survey,

“Punched- c,ard,s uexe sorted and oollated, Sort keys are’given
in EnclosuresII, . The sortim order was-subsequently checked with help
of a collator.

2,28 sex Editing
P\rm'hed. cerd-data vas ﬂ'tomu;;i-lly-adited with help of computer
progrermas. For each card design separete programes were developed.
In gér\eral,‘pz?gra?nnss were designed for:
(a) Qmm: The number of cards at different levels of
hierarchy was cumilated e.g. by quarter inch sheet, zrid No, ste.
Tne cuaulgted values were checked agai'nst oxpooted total.
- {b) m{‘.ld.anlalidiw_aI_(hdﬂs: For each field a 1ist of possible
codes was fed, Tha actual vnlue of en item in o partlc\ﬂar record

was chedted against the stendard codes,
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(¢} Gheckinz logical consistency In various fields of a card:
Within each card logical iqt;rfjxelat@onship vetween/anong
various fields was defined, 'iha_ actugl values were then
corpared against the stenda.rdvzelat.ionship.

(&) Logieal infercxelation Yetuean fecorda of sene cord deslgni
This is of some importance in case of fom factor data where
dlsmoter measurements at vA:rious sections along the stem are
inter—related, Dimeter measurement at parilcular section was

compared with meamxreumts on nwceding and su.coeeding SCC‘Lions;

"'t‘ﬁanmij;n;mi.t: Nomally a forested sample wloss-its forest type
io Mank or it is inaccossitle should have full set of all foms
including piot E;mmxev-a{ion, sample tree etc. Keeping this in
viev ell data- for each sammpling wit was chected for consistency.

(£) Recreasion chesk an_computed Yol ot fom fgiax dnta:

Based on cemputed value of wlume of individual trees regression
equation was developed correlating dlamoter and height of all
Yrees vith their measured volume. Residuals were computed for
each tres, Trees having high residusl (more than 60 of
expected volume wore serutinised in great detall with help of
bagig field data, Four highly amomal trees were discovered
which were sxcluded from the volume talle construction as they

were fownd to have amommal development of diameter and height.

(g) FPhoto Chedks: Photo =nd grownd infomations for the ocommon date

were caref\lly campared, In case of few plots same discropancy
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vas fownd for which plot data was studied togsther with Infoma-
tion frem merial photographs. Keeping both in view a decision

on the final code.wes nade.

2,5 (ORRECTION OF DATS

Corrections were made only where probability of error wes
rated very high, Always in consultaiicn with field officers inconsis-
tencles, logical or otherwlise were rectified. In such casos data vas
written afresh on coding sheet,punched on cards and verified, Simul-
tansous corrections were nade in all related data files vizs

s) Fleld Poms

b) Punched Card Dack

béi " Disl File )
d) Computer Print Output
The correction operat:'bn s perfomed exercising wiwost care.

1] errors end corrections have also been properiy docmented for

guidence in futwe.
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3, SYSTEM DESIGH

Fron editing of field data to printing of finel tables
a sories of date vprocessing activities are involved. In this series
following major links can b6 identified:

{a) OCaleulation of tres volume fxom felled tree data.

(b) Trials for general volume equation,

(¢) Trials for local volumo equation,

(d) Calowlation of individusl tree voluna from cnuncration date.

(e) Procossing of plot volume sumarye

(f) Processing of tahles and error caleulations.

(g) Following Note presents a brief outline on these operatlonse

3,1 TIICE WLOE 0¥ UTATION

Volune of a tree has been distingulshed into three tree portions:

TREE
Trce Portion 1 Tree Portion 2 Tree Portion 3
(main stem) {main brench) (remaining branches)

In this diagrmm S denotes a section, Fach tree portion was
sectloned into one metre lengths, At ends of each section diameter

overbark, wnderbark, length snd width of defect were recorded,
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For computing wolume (V) of a section, Smalisn fHymula

wes used: 2 2

where d‘]_ and c‘l2 are diameter measurements at two ends of 2 section,
1 1s its length, ¥ is a constant and V is volure. For overbark volime
d‘l and d2 are given overbark and for wnderbark volume d‘l ad c‘l2 are
wnderbarik,

Defective areas at lower and upper seotional ends were calclated
by using rectangular fomul;xé - ‘

Defect area = Length of defect x Wldth of defect.

If there wms no defect at a section, defect area was teken

as 2870, Dafect molme was calculated by formulat

Defset wlume = 5 .‘?2 1 ' ’

2

where A, sxd 4, are defect sreas ab two ends of a section aid 1 is
the length of the seotion,

Far each section thn.)a types.of volume were calowlated:

1. Volume over bark

2. Volume wnder bark

3. Cull Volume,

Ahove tree wolumes were oumilated over each tree rortion

separately, Thus in all € types of wolwmes were generated for each tree:

OVERBARK OVERBARK OVERBARK

Tree Tree Tree Tree | Tres | Tree Treo Tree Tres
Portion | Portion|Portion|Portion |Portion|Portion{Portion| Portlon |Portion
1 2 3 1 2 1 2. 3
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Form Factor data is available in volume table data file on
vmched esrds for further processing, Its leyout is given in
Fnclosure-I1I,

The desipgn for fom factor work for the entire East Godavari

survey yielded following number of trees by species:-

8.No, Species name Species code Yo, of tress
1. ‘/_ Terminalla tomentosa 003 60
2.Y  Ptemcarpus marsuim 004 41
3oy Mnogeisaus latifolia 009 58
4 Lagerstroemia parviflora o1R 21 - 1
S, Iylia xylocerpa 016 115 - ¥
6. Terminalia chebula 030 x -
7e Buchenania lanzena and latifolia 5
+ anugustifella 042 7
8.  Grewla tillsefolia 060 52 *
9. Rest of the gpecles A11 other codes 353
Total Mo, of trees 745

IRTALS FOR GRMERAL VOLWME BQUATIONS

It was decided in advance that separate equations will be
dsveloped for a speclies only if number of observatlons for this exceod 20.
Main idea behind these trials was to dlscover the varlation in fomm
botween specles, For this purpose simple equation of type V=a + b D2H
was tried by species, vhere V is volume mnderbark of the main stem in
cubic motres, D is breast height diameter in metres and H is total height

in metros, The velues obtained are sumarised below:
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Volume Equation V=a + b D2H

Si. | 8o, |No,of | Moan | 8D |Mgan | SD Rﬁssmn | e P

No. |code | obs | V, |V |D°H |DRH 8q
i o’ 3 3 5 | Constent| Cooffs | Joiq 1

n m m

1, | o3| 60 |.200]|,.278| o073 1,215 0,052 |0,208 | L0170 | 0,787
2. | 04| 41 |.s20|.393|1.160| 1.220| 0,005 |0.272 | L0061 | 0.962
.245 | ,264) .970|1,173| 0,033 [0,216 0% | 0,923
4, | 12 21710 o141| ,597|0,484| 0,016 | 0,260 L0045 | 0,795

_5. 30 ,148 | .210| 4457[0,503|-0,040 .| 00418 |-,0014 0,970

8
21
S 16 | 113 [.211),.344| ,833|1,379 hO.dlB 0,232 | 40160 0,867
20
27

7.0 | a2 082 | 157 | 506 [0v605| 0,011 [0,258 }.0007 | 0972

g, | 60 | s2 |.086 |.078 .518]0.208 | 0,005 |0.252 |.0006 | 0,909

Linear equationg were plotf:.édv on’ e greph, Species having similar’

linear equation were grouped together as follows:

Group Mo, Species nened - Code
Temivalia t;:man('o.sa 003
i Amogeissus latifolia 009
Xylia wloesrpa'; o - 016
- /Pterocarpua msu;;iuﬁ - 004
“Lagerstioenia pe}rv"ibﬂo:z:a” l o2
~Terminalia chebula 030
2 _Buchanenis lanzena end latifolia
+ anugustifolia 042
VGrewla tiliaefolia 080

3 Rest of the specles A1 other ocodes
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For each of above grows, following equations wore fried:-
e) V= a+h i
2

B) V= a+bDEac (DH)

) V = arbli4ci+ddn

A ¥V =a+ b

DzH N H

Following infommation was also printed for each treo in
addition to nomel output of the programme.

&) Observed value for wlume (0)

b) GCaloulated value for volume (e)

¢) Difference of these two

2
a9 Z(O_'ez vhere n stands for the number of observalions.
n

Above equatio);xs were separately processed for each of following
wolume types:
a) Total volume underbark (’I‘ree portiond 1, 2 and 3 combined)
b) Main stem volme)uderbuk (Tme portions 1 and ‘2 combined)
c) (Zl.a,ax-bo‘le “volure wnderbark ('h'ee portion 1)
- Keepmg in view valwes of Rz, stendard error and blss in esti-
- plating volime by dtmmetar classes, best equatdon wes selocted: for
each species group, Detalls Rb.‘)ut selected equation are given below

for the charecter - Totsl wolume of the itree wunder bark,

8) Swoinp feon i
No. of observatdons = 229,

Volume Equation selected for diameter & 30 aus,

L 340 : )
= 340 + 001
R aid Contents



- 14 -
Volume Equation gelscted for dismeter 2 30 ams.
V oz 4025 + 1506 D \
R T
B Secaise T 2 e ]
No. afighservations = 161.
Volume Equation selected for all diameter t‘_'l.asse;
V o= 006 + .328 ]fH
e)  Sauetin Tvous ITI
Nou of observations = 353
Volwme Equation selected for all diameter dlasses

V = ,001 + ,333 D?'H

TRIALS FOR LOCAL WL EQUATIOR

Equations obtained from previous trisls were used for estimatlng
vni.mfé»of sample trées, Output is swmardsed in sample tree data file
given in Enclosure-IV, This file is very important as it contains a
variety of Information for each sample tree like diametser, height, clear
bole length, assesament of extemal defect, straightness, estimated
Volume -ebo,

Number of sample trees availatle by species with more than

30 oboervations are as wder:

Species e Code ¥o, of treos
Tectone grandis 001 80
Terminalia tomentossa 003 290
Pierocarpus marsupiun 04 194
Ougenia dalbergioldes 006 56

Diospyros hel anoxylon 007 . 72
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Species Code No, of irees
Bridelia squemose 4+ retusa 008 50
Mogelssus latifolia 009 ] 306
Hablica ofﬁcinulig‘ 010 ' 90
Qllom_:wlo'n gwletenia 011 50
Lagé;rstmemia parvifiora 012 78
Syzigiwm cuninii 014 93
Tylia xylocarpe Q16 438
Henglfera Indica Q17 45
Lannea grandls 020 105
CGaruge pinnata o2l 70
Schl.eichera trijuga + oleosa 024 52
Madhuca latifolia 0285 55
Terminalia belerdca 028 a4
Adina cordifolia o7 35
Mitragyna perviflora 023 31
Tominelia chebwla 030 74
Buchenanin lanzana and latifolia

+ anugustifolia 042 54
Dalbergla paniculata 050 44
Dilienia pentagyne 052 el
Grewia tilieefolie 060 94
Cleigtanthus collinus 063 80
Stereospemnun guaveolens + xylocerpim 74 39
Temardndus indica 76 42
Rest of the specics 827

To tal 3543
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Keeping in view rosults obtained from gemeral volume equation
trials species were grouped together ag done earlier,
Following equations wore tried:

a) V = x:,-!-bD-!-r:D2
b)—‘Lz—L+JDL+c

*
e} ﬁ = a+tD
d) LogV = a+blogD
) fhove equations were separately processed for following
wlume types:
1. Tobal volwe wnder bask (Tree poftion 1, 2 and 3 cambined)
2, Maln stem volune wnder bark (Tres portion 1 and 2 combined)

3, Clear hole wolme wder bark (Tree portion 1)

Based on values of Rz, standard error end bies in estimating
volume for various diemeter classes best equatlon was selected for
oach growp, The details of the equotion selected for the character -

Totel volume wnder bark are as given helow:-—

e s)rvﬁpecies Growp I
’ 711;-. of observations = 1034,
Local wolume equation selected for dlemeter « 30 amse
Log V .= 2.3424 + 2,4970 Log D
" Local volwe equation selected for diameter g 30 st
Log V = 1,9902 + 2,2111 Log D
b} Specles Group I
. No, of observations = 484
Local wolume equation selected for all dlameter classes:
Log V = 2,2491 + 2.5206 Log D
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6) Specles Growp ITI
Mo, of observations = 2015
Locsl woluse equation selected for all dimmeter classes:

Log ¥ = 2.1795 + R,5045 Log D

IREE WLUME PREDICTION

With the help of final local wolume equations, wolwme of trees
in plot enumeration card was computed and resilts stored in tree volume
file uhose leyout is given in Fclosure V, This file serves the basis

for compilation of &ll stand and stock tables,

FLOT WLBME_COMPILATION
From Tree wlume file, plot swmary file is prepared whose

layout is given in Enclosure VI, This file foms the basis for

_czlovlation of sampling error, related area and volume per ha. esti-

‘mation fron grownd samplingy |

TABULATION #iD ERROR CALCULATION
Dotails regarding tabulation and error celouletion ere glven

in Ghapter 5.
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4, STATISTICAL METEOD:

4,1 MALYTICAL PROGEDURE
Desig of semple, survey hz.:s alreedy been described in Chapter 2
_ which may be referred if necessary before going further,

: Caléuwlatipn of samp}e‘estdmafi?s ar:d the:‘.;'- errors in case of
systematic sgmpling is a controversial isswe, & separate technicel note
on thig subject has been prepared which may be referred 1f necessary.

; For analysing the field deta, based on systematic cluster
sampling, method of ratiy estimates has been used assuning a simple
rendor distribution., It may be noted that this method tends to over-
estimate the sampling error (see hibliography).
The present data can be analysed in various weys using sultable
cmbinations of grownd and photo infomations, The optiona are:
(1) Tnstretified Sampling:
(a) Both arvea end volume infomation obtained from
grownd sampling alone,
(1) Tolwe infomation obtained from grownd sanpling
T ot oroe information from aerial photogrephs.
(2) Stratified Sampling (Post Stratificstion)s
(a) Stratun sres and volume infomation obtalned from
gromd sampling alone,
(b) Stratun ares infomatlon obtained from photointer-

pretation and volume infomation frem grownd sampling.

The project hes adopted results given by method 2(b) as final.
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4,2, DRIULAS USED

44241 Ugtratified Sampling using Grond Tnfnmations alones

A clustor of two plots 1s considered as one sampling wmit.
Let n be the number of san\p;l.ﬂng wnits meagured in the fleld. Let zy
denotos total area of the i-th sawpling wit (in this cago it is
salyays equal to 0.2 ha,). Let y; end %y denote the contribubion to
wlwme and forest area respectively by the i~th sampling wmit.

Then v - the estimated voluse per ha. is

v s 20 (1)
X
The standard error percent (Sl) of voluse per ha, 1s:
wflzy” - X+ ?y
8% = %3 1.z zyé i X .- (2)
(£x)

In this formuls finite population correction has boen ignored.
area
The percentags forest/ls estimated from the formula

%X .

s = 5

o, * 10 . s (3)
i

The total forest area (F) is eatimated by multdplying the

peraentage of forest area as estimated above with the total survey area(d).
P o= BES - . 6]
The totel survey area is assimed to be free of any sawpling
error. Thus the percentage sampling error in egtimating totel forest
area (F) &5 same as that of percentage forest area (a), .
The sempling error percent (3,%) fo:?i@wﬂng finite popila~

tion corroction is given by:
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z %
82%=IE-Q/Z*12‘2“5"1 3, ta" g g, (5)
{ zzi)2

The total wlwme (V) in the forest area {F) is calculoted
by the fomula
vV = vxF . . (6)
The percentage sampling error (S%) in estimating total

wlune is

s = [6974 5,07 . . o

-

This fomula (7) does not take into acogmnt the following two
types of error:
(1), Sempling error dus to voIume taklo,

bl (ii‘).l:ﬂon-sampling erTOT,

4,2,2 nstratified Sampling using Forest drea (F) infommation from

Aerial Photographs and Volume/ha. (v) information from grownd

sampling:

By this method the total volume is determined by formula (S)

atove, Hore also ém@lﬂfgﬁmzx%.(ﬂzﬁ_ﬁ_-n volune per ha, is caleculated

by the fomula (2) glven stove., The perceatege sampling error (s,%)
in estimating forest area is given by the {omula

% = 100 x ’ﬁ-—iﬁ}lg .. .- (8)

where N is the total number of dots in the total survey erea and a is
the proportion of dots falling in the forest area,

The error in estimating total volume (V) in forest area (F)
is caleuwlated by fomula (7) etove viz;

st = {(slsz)2 +(s,9"
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4.2,3 Stratified Sawpling (Post Stxatification) basod on Stratun Aros

and Volune/hay infomation from Grownd Dats alons.

(2) Celewlation of exxur Iy siratum
The totsl volume in the stratum is estimated by
Vk = vkx%{ o . (o)
wvhere Vk = total volume in the k~th stratum
w = Vol./ha, in the stratum -
Fk = Forest orea in the stratum

M1 the fomlas deseribed in section 4,1.1 hold true if the woxd
1Foreat! is substituted by the word !Stratum' with following conventions:

A cluster 1s defined as effective with reference to a stratum if
et least one of its olots fall in the siratum, For all effective clusters
Xy ¥y and %; are calewlated as given bolow:

(1) If both plots of & cluster fell in the same stratun for the

I-th sampling wit vy end %, ore defined as in 4.1,1,

(41) If one plot of tho i-th cluster falls in k-th stretum but the
second does not, then Zey Vg and x; are aqual to volume and
area of vlot falling in the stratun — the contribution by the
outside plet ip taken as zero,

Vith ebove convention Xgs ¥y and z; are defined for all the effoctive
clusters. Error in ostimeting volune/ha, and arca can then be calculated

uging formulaé given in 4,1.1.
r—

{v) Galeulation nf Erme Paaled aver a1l strats

Homal fomula for ealculating the pooled erTor cannot be applied
for %he present survey because somples In various strato are not independently
alstributed, To overcome this problem a modification of Matern Mathod (1862)

has been used for the present revort.
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As before let z; be the total axea of iwth sanplmg wit out of
which en area Xyy i‘alls in the eratlm k& ‘aid has volume Tyt For ench
sampling mit the summation - £ (yik ] and 1x1k is built,
where 15 average volume per ha. in’ tie stzatun k: "The peroent
sempling error in wolime per ha (finite population sorregtion has been

ignored) is glven by

. * 2 o
8% = 100 “I(i gy = % ' ) e : (10)
v - 5 . :
(ii % %l :

vhere v volume/ha, is a welighted average of volume per ha, over all

the streta. Symbollcally

v o= ER% .. ’ . (1w
%5 . - .

W

thare F‘ is forest axea :;x stratun k.

The error :Ln ax‘ea estmation is obta:mEd by formulae

. (12)
) . (22, )
where &y s proportionate area wder gtratun k and a is proportionate

atea of total forest,

4,2.4 Stratiffod Sampling using Stratw Area from Photointerpretation

and Volme)ha. by Stretun from Grownd Sampling:

(a) Celowlations by Stratm

Error can be d.iv}de:d ints two components.

(1) Error in eres cstimate, - -

(i1) Error in Volume/ha. estimate,

Rhficalclvﬂ.aﬁ.ng' (1) foraula given in sﬁect;on 4.12.2 holds true

and for (11) foruila given in sootion 4.2.3(a) sbould be used. P
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(b) Calelations fox Pooled Data
I approach similar to that used in soction 4,2.5(b) hes been ’

followed.

FELFIVE PREGISION OF SAMFLTNG PROGEDURES

There are two parmmeters which detemmine the relative efficiency
of one survey method over another., They are - cost of survey and
variance of estimates. Efficiency is inversely proportion to toth of
them, Thus for two surveys with cosis Gy and 62 and variances '812 and
522 the relative efficiency of one over two (E;,) can be given by

La
ES)

E (13)

iz

[N

8
1

o e
b

Fron en malysis of present data S 2 ana 8, ? have been worked oub,
The values of 01 and C , however, were not ava.\lablz.e at the time of
writing this report, Therefore, value of retio :sz__ (relative precision)
18 only being given, - It must be noted, bwwr,alzﬂa&w&iﬂi&n
MMMMWMO -2 fox neking anv valid
sopparison. 1

Ingtratified Sannling

Options 4.2,1 both a:'ea and volwe infomation obtained from
ground saaplma eompared uit,h 4,2,2 volume information obtained from
growmd and area infomation obtained from photo. Here it should be
Yome in mind thet in thls option only total forest area and total woliume
in the whole of forest area ls required without eny break up at atratum

level. The relative figures are glven in table-1.
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.Table k3
; Yo. of Variance in Relative
Silio, Msthod grids  estinating  precision
tackled total vol.(%)
1.  Growd Sampling alone 512 18,25 0,92
2, Ground Sempling supplemented 484 16,81 a1

with photoInterpretation,

From tils comparison it emerges out that at total forest area
level main saving by use of aerial photointerpretation is accounted
for by reduction In nunber of grownd plots to be visited. For the
prosent survey this reduction was of the order of 214, S far as
precigion of estimates 1s concemed there is little difference betwsen

the two methoda,

L de3.2 © Stretified Seupling (Post Stratificetion)

Optdon 4,2,3 stratm area and volume infomation by strate obieined
from growd sampling compared with 4,2.4 area infomation obtained from
photointerpretation and volume information from ground plots (latter
nethod has been used in the present report).

- Tatde-2 given-necassary infomation about sampling error in estde

mating vwlume/ha, and aree by sirata. -
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Table 2 - Haan and Standard Erpnr foa Imporhent Stoeats

Strat - GROWD SURVEY RESULTS ,P}Dmmmmuxc{x\' RESILTY Rela.
ratun - . s
Toon  [Vol.fha.  |Gotal|  Avea |Vol./ha,* |Total ree

Hean | gug | Mean | SEA | GBS [Moan | SE| Mean | SEX g | o
Botd 3 - (%of 3 sion
fobar) o total e '

A7 2 3 4 5 8 7 8 9 10 11 p 12

L omg | 32,4 e.al0a.6] 3.81 7.5 50,6044 08,6 | 3.9] 3.9 .7

Volume| . . A ]
2, Mediun| 19.9} 8.2 ._"'1'0..‘3 5,15 0,8 | M,4§0,19),70,8 ] 5.1 5.3 .26
Volume . I R AN )
3, Low | | 12,2[10.4 48,31 7.1112.8 | 11,8 | 0,27] 483 7.1 7.y W31
Volume - - .

4, Shift-| 5,1]17.8] 19,0 [24.4[30.2 | : 5.8 030] 19,0 [ 244|244 .65

ing
Cul tiv. . '

In reelity no stratification by wlme class was done on the growmd,
Above results for g-mund data alone have been calculeted e.sguninff that
field evew would hawa done t«‘w same stmt*ﬂcation as was done by nhofo-
* interpretation crewy 'l'hia is nct, stz‘ictlj truo. Nomally gmund stra-
tification should res.ult the lnss variance for - volime por hec_pgra than
that of phoointerpretation, However, the nain point brought out by
above table is hizh varlance in estimating strefwn area by ground
sanpling, For grownd survey aloné eITOTrY ns-sociuted with area are much
hi{r)l;ar compared to that of wlwme/he. & lesser varisnce in estimating
volime per hegtgre would not substentially alter the precision of total
vlwe estimate, 1‘ha main con tribution of photointermpretation lies in
malfinw arrox in. area es‘tmatlon very small. Following dmportant fact

emerges from above data.

*® lote: The values quoted here pre telen from gmmd data, therefore,
col.4 is ldenticel to 97 &nd:gk Y 1.0 Contents
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Stratification from grownd data may result in less varianocs
so fer as estimation of volume/ha, by strata is concemed, but estima-
tion of area is assoclated with high veriance, Therefore, estimation
of total voluné by strata from grownd data alone is subject to high
sampling error, If grownd sampling is supplemented with photolnten-

pretation significent gains are obteined.
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5, DESCRIPIION OF QUTPUT

PLAN OF TABULATION
Source file for tabulatlon were as wnder:
(1) Flot Sumary File
(2) Tree Volume Flle
(3) Bamboo Sumary File
Correspondingly tables processed can be divided into 3 categories:
(1) Plot related informatlon
(2) Stend and Stodk relatgd infomation
(3) B'amboo infomation o

_ Important tatles ama being reproduced in part IT of the report.

5.2, KELATIONSAIP BETVERY TOTAL VOLWE A5D OTHER TYPES OF WLUME

Volume figures reported in part II of the repori stend for
Motal vc';lvun-a.cf a tree mderbark inaluding brenchwood t111 5 . top
dlameter Linit overbark,"

Converaion i‘ac‘m;1 .ror calculating qther types of wvolwe viz,

wlme of clear tole, main stem (clear hole + leading brench) snd brench

yolawa’ all \dairhark: are_given belows

fector for solumg of oo
Digmeter Class Clear tole Main stem (clear Branciwod {in-

. ole+leading branch) cluding leading
. bransh
<< 086 0.91 0,14
< < 30 0465 0,82 0.35
£ 30 < 40 0.55 0.76 0445
£ 40<€ D0 0,52 0,74 0445
Q0+ . OgFL 0y 0,49
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5.3, CULL VOLQME
in anelysis of data indicated that percentage of cull oceurring

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

tatles have been processed for character Met Volume."
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BAMEO0_DALA PROCESSING

6.1, OULM DATA PROCESSTNG
The source document for this step was Bamboo Enumeration Fomm.

The data was punched, verified and sorted by species,
& cunilative totel was them eobtained by size and quallty class
by spacies for t.hefollouing characters:
Suon Gharagtas

1. Current Season's culms

2 . Two season's culma )

3. Culms of three seasons end more
4, Totel number of culms

5. - Demaged or top broken culms

6, Dry searrod or mtten culms

e Rest culms

- Total length

9. Length wpto 2 ams.

10. Culm diemeter

un. " Total ¥o. of clumps mensured for above characters.

Dota omulated in ‘the tatles 1.10 glven above are dlvided cell-wise
by the corresponding auwber of-clumps (table 11) to get the figures on per
clump basis,

6.2, Mﬁm
Equations used f.bx» PNch.t,ing .we&sh . f g cu'lm
adol AT
W= L0850 +0,0146 D2}( L dbero ¥ s total el gy af.

si; in metres,
Dis diameber of a

cwln in Kg. By epplydng thess equatic
v Contents
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6.4

-3 -

(which give average diameter snd averasge height of a oulm by size ad
quality class) one gets corresponding uei@ts for = culm,
CLIMP_WEIGHT PROCESSING .

Culm wight'dé:ta when applied to tables 57 (which give number of
damaged or top broken and dry scarred or Itten and rest culms per clump

by site and size class) one gets weight data for a clump. Instead of

’ glving oqual weight to sownd and damaged or broken culms occurring in

the clunp, the following method of welghtage was used to get realistic
i gures ﬂfor commorelal. weight of a clump.

a) For sowd culms use actual weight- ag calculated above.

b) For dmaged or top broken culms multiply the weight by %.

o) FRor dry scarved:ior rotted culms weifht is equal to O.

ON i)

With help of infomation processed in ste‘p—-l (cuims per clump
informetion) end step-3 (weight of a olump) following data is compiled
for each plot,

a) Clump enumeretion by size classes.

b) Total weight of ell culms on the plot.

a) The weight of rest oulms on the plot.

d)} Weight of the damaged or top broken c\;lms on the plot.

¢} Total Yo, of purrent aaz;son"s culli‘ls.

_ f) ‘Total N,O" o,.‘:;'tw.vgzwa:sor‘ﬂ;' culns;’

®) Totel No, of thyo'seasapts: culms.

The file has additional infomations regarding occurrence, quality,
regeneration an_d.ﬂ.owering uh!.ch are ‘trnnsrerréé from Bamboo Enumera-
tlon Coaxle
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6.5, DROGESSING OF TABLES

Tn addition to input tahbles mentioned earlier following tables

are processed from above deta £i1e by bamboo ocowrrence and site class.

a)
)
e)
d)
e)
2
&
h)
1)
k)]
k)
1

No. of Plots

Area

Area (%)

Fo. of clumps/ha.

Total Ho, of clumps

Bemboo Clusp Weight/ha.

Bamboo Glump Weight.
DMetribution of Bemboo Weigit (%)
Yo, of cmi'ez:it season's culms/ha.
To, of two seasou's clﬂms/ha;
Fo, of three season's culms/he.

Totel No, of culms/ha,
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BICLOSURE _ I
SORTTNG ORDER
 { Hafor 75278
PLOT DESCRIPTION (01) ~ § Iiter... . 71274
( Mdnor 89-70
{ Major. 75278
EDWERATI .
PLOT EDRMERATION. (02)  ( ‘ypber 74574
( Minor 89-170
28229
BAMEOO ENWMERATION (03) % sub M.agor 7578
Lo T4
( Ili.nor =+ gp70
{ Sub Minor 25-28
( Hajor 75278
S&TLE TREE POR{ (04) ( Inter 71274
- ( Miro® 6970
( 8ub Minor 9-10
i Super Major 8210
: Major . 7578
( 8ub Major 71274
JORM FACTOR DATA (06) ( Infer . 6970
- Sub Inter 627
Hinor - 11412
( Sub Minor 13-14

Map Sheet
Grid

: Flot

Map Sheet
Grid
Plot

Spac:.as

‘Map-Shoeet
Grid

Blok -
Clump Number

Map Sheet

Grid

Plot

Serdal No, of Tree
Secies

Mapsheet

frid

Plot

81, Fo. of Tree

Tyee Portion
8ection Nos

Contents
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ENCLOSURE _ 11X
L&Y OUT OF VOLWME TAELE DATA E

Though wolune table data file was croated on disk after finglieing
the genersl volume equatlons, the data was pwunched on to cards, Card

leyout for this file is as wnder:

1. 1 Type of the card (&wvays 1 or 2)

2. 2 Map Sheot Code (1 for 8117 and 2 for 8217)
3. 3-6 Crid Yo,

4y 7 Plot No,

5e 8=9 Sorlal No, of the tres in the plot.

6, 10-12 Species Code

7. 13-16 Dimoter in an. with one decimal place.

8, 17-18 Totel height in metres.

9 19-.20 Clear tole in metres.

10. 21-80 I%‘Lxlotzpes of vwolwes rinched in the fomat

The gix wolumes are as wnder for card type 1 (pwnched in col.l
of tho ecard);

1, Total wolume wnder barc {Txes portions 1 + 2 + 3)

2. Totel wlwme over berk (Tree portions 1 + 2 +3)

3. Glear tole wlume wnder bark (Tree porftion 1)

4, Clear bole volume over bark (Tree portion 1)

5, Tree portion 2 wolume wnder berk,

8, Treo portion 2 volume over bark.
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and for the card type 2 (punched in col,l of the card) they are;

1.
2.

Tree port.ian 3 volume wnder bark.

Tree nortian 3 wlune over bark

Total cull vuhme (Tree ’\or‘h‘l_ons 1 +2+3)
Cull wlwne of t}vc portion 1

Cull volwune of trr:e‘ port;ionv 2

Cull volwne of tres portion 3

Contents
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ENCLOB URE .. IV
LAY OUT OF SAMPLE TREE DATA FILE

For this file print output is only availeble, For ench of
vsmplje- txzee_ following information is recorded:

1. Serdial o, of troe

2, S8pecles Code

3. Dominanece

4, D.B.JH. (metres)

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

6, Total Height (metreg)

7. Glear bole (metres)

8, Form Longitudinal

9. Fom 8ectional ° ‘

10, Defect natural

i1, Defect others

12, Total No, of treas in the plot.

i%, Plot No,

14, Grta No,

15, Map Shegt

6. Inventory Design

7. Volwne wnderbark (Tres portion 1 + 2)

18, Voluwre wnderbarkc (Tree portion 1+R+3) Geleulated by the
gen

18, Volune wnderbark (Tree portlon 1) eral equation

)
)}
)
)
)
!Veaan o
0. Volune wnderbark (Tree portdon 3) )
21, Net wlune (Tree partion 1+243) g
)
22, Not wlume (Tree portion 1) )

Contents



2.
30.
31,
32
33.

34,

35,
36,
37,
8.
39,

40,

41,

- 357 -

Yolwe wmderbark (Tros portion 1+2) g
Calculated by the
Volune wnderbark (Tres portion 1+2+6)?
J equation -
Volune wnderbark (Tree portion 1) )

particular species
Net voluno (Tree portion 1+2+3)

)
Yolune wnderbark (Tree portion 3} g
)
group,
)

Net vwolme (Troe portion 1)

Volume wnderbark (Tres portion 142) ) CGalculated by the
Toluno wmderbark (Tres portion 142+3)) equation -
Volume wnderbark (Tree portion 1) ! _ =a% ﬁ
Tolune wmderbark (Tree portion 3) fOX‘ the particular

Het volume (Tree portions 14243}

135
) D
;
) species group.
)
)

¥et volume (Tree portion 1)

Volune wderbark’ {Trée portion 1#2) ) Daleulated by tho

Volumo wderbazk (Tree portion 1+2+3)) Bquation -

Volme nderbagk (Tree portion 1) = a+bD+cD

Volume wderbark (Tree portion 3) % for the particular

let volune (Tree portions 1+2+3) ; specics growyp.
)

Net wolume (Tree portion 1)

Speetes group code.

V=a+b DA for the

A programe with all necessary input is avaji'évble in docwmentation

seotion which can generato thla file on disk 1f required,
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RICLOSURE _ ¥V

LLY OUT OF JTRFE VOLGME FILE

Voluzes of emwmeration trees is s_toiéd on disk in thé’

following way:

Each record consigts’ cf one gector of 28 fixed point items

and cai accommodate iniomation about thxea trees. 'hee volune in

cubic’ metre is nultiplied by 10C0 and i converted into fized point

node
" Iten Ma.
N
24

by
bl

18,

P st
[H;at 'h-ele on. thé card’ ./ Specics Code of
Irl.amet.er of the. tree
Totel volune of tha &xce wnderbark.
Troo- portion 1 volwe of the ‘tree wmderbark.
lseoond’;'tiree on the card, 1 Species Code of
Dimc;t,epovf the tree.
-Total volune of the tree underbark
Tree portion 1 \;olune of the trce wnderbark.
/Third tree on tho card, [ Species code of
Diemoter of the tree.
Total volume of the troe wnderbark.
Tree portion 1 volume of the tree wnderbark,
Land class
Legal atatus
DROEE.
&lope
Vogetation
Foreat :Types

Contents
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Item Nox Desexjntion
3. Top helght
0, Sizo class
21, Stocking
2. Plot Mo,
23, Block Ho.
24, Map sheet No. coded as 1 for 8117 and 2 for 8217.
25, Photointerpretation.data,

The photointerpretation date conslgts of 4 elements and 1s packed
into one 4 digiteri nuber of which first diglt is forest cover, sceond
is the density, third is stratlin, and fourth is enumeration code,

This deta ig only on the dlsk and not punched into cards.

Contents
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EIGLOSURE .. Y
LAY OUT OF PIOT SRLLRY FILE

The plot sumary file is stored on disk. One-rccord consists of
7 sectors cach of vhich first tw are in fixed point mode., They contain
descriptive infomation of plots. Kext 5 sectors are in floating point
mode and glve nuber of stems, fotal wlume wnderbark, tree portion 1
wlune undsrbark, utility class 1 wlwme Lm_iorburl:, utility class 2
volume wmdervark, utility class 3 volwe wnderbare and utility class 4
wlume nderbazk, Reasults are glven by 7 dimeter classcs. (This means
that the total No, of 1tems are =7 x 7 = 49 in 5 sectors). Aifter the
orror calculatlon plot sumary file has also been punched In'o the cerds,
Zach plot has got a set of 8 corresponding cards giving the seme infor-
ration as recorded on tho disk. The card design wde for plot swmary

cards is°8,

Lay out ol card type 1 (Plot Deseripiion)

Ao, Descriplion Gard CGols.
1. Job o, 1.5 (Llvays 196)
2, Cerd Desin 45 (Kvays 08)
3. Sub Card Desim 8 {Always 1 - Plob

descrinticn)

4. Stratum 7
Se State 8-9
6. Pavenus District 10-11
7o Forest Division 12-13
8. Lend class 14
9. Legal status 15

10, Altitude 16-17

Contents
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.o Pasoxiph Caxd Gnla.
11, Topo graphy e
12 Siope 12
13. Pogltion on slope 20
4. Aspect 21
LTI Stoniness 2z
18, Hunus 23
17. Soil colour 24
18, Sol). conaintency 25
19, “So1d texture £
0. Soil depth 27
jeri Yoz tntion o)
22, Crigin of stand 2]
23, Forast Gype 30-31
24, o, of storeya 3?
25, Ton heizht 3334
26, Size odasg 35
= Stueitne % 36
23, Ragencration 37
M. Bamlco oceurmence 38
20, Baaboo speeies 2020
31, Banboo quality 41
3%, Baaboo regeneration 42
35, Bigtie influence 43
34, Past ireatment 44
38, Pmoposed trsatment 45

Contents
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35, Grass incldence 48

3. Firo incldence i

38. Blank 4549

39, Fozest cover (PoI. date) 5

%, Forest density (P.I.daba) 51

a1, Stretun (P.I, data) 52

42, Enueration code 5%’)

a3, Ubflity class 1 wi.ub,  54-58 (to e read as F.5,3)
4, Utdlity cless 2 " 63 (M " L
45, hiiity dlass 5 " 6atp ( " " L
a5, Utility cless 4 " 6972 (¥ n F,4.3)
a7, Plot Fo. ' 75

s, Block Wo, ) 7477

19, Map sheat ' 7

0. Inventory Daalgn 7980

Mmmi&ﬁl

Sub card design numbers QZ—G)(gwn in coluan 6 specifies other
card types. Bach card type is intended to glve i.ni_‘ozmation about
' sepam*be charaster as given below
8ul caxd dosion laa msmm_nimm_

1 lhmber of stems by dimmeter clesses.

2 Totol volume wderbark by dia, classes.

3 Volue of tree portlon 1 by die, classes

4 Utility class 1 volume u,b. by dia. classes

5 Utility class 2 % n o

6 Ueflity class 3 % " "

7 Utility class 4 " " " —
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The cerd lay out for ell of them 1s very ginilar., General plan

is given belows:

Sdia. Description Gollin,
1, Job Ko, 1-3 (Hlvays 128)
2. Gard Destm 4.5 (flvays 08)
3. Sub card design 6
4, Stretun 7
8o Reavlty ifgr diane cless1 812
6. Reqult, for dlmoier dtase?; 13-17
Te Resvlt for dlmmeter class-3 18~22
8, Regult for dimmcter class—4 28-27
8, Fesult for digmeter class-5 28-32
10, Result for diametcr class-6 33-31
11, Resuit for diameter cless—7 30~42

12, Totel volume u,b, for the plot 4347
13, Tree portion 1 vol.u.O. 4852

14, Utility class 1 " 55—5'7

15, LI 5862
18, n o3 " 6387
17. " "4 " 68-72

18. Plot Hos 73

194 Dlock Mo, 7477

0. Map sheet 78
21, Inveniory Design 79-80

The genersl fmat to read infommation from eny of these cards
is as follows:
ORWT ( I3, Ip, 211, 13F 5,2, I1, I4, I1, I2)

Ror each card design velue for corregpondins character 18 pU contents
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