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Technical Report No .. 2 IIPhoto-Interpretation a.rl<i Vapping
tl 

is a supplement to the main report "Pre_Investment Survey of Forest 

Resources, Eist Godavari (A. P.)1f issued by the Organiza.tion. This 

teohnioa1 report deals with the Use of aerial photographs and 

photo-interpretation procedUres as well as maps prepared for the 

East Godavari CRtchment.. In spite of small scale of rhotographs, 

aerial photo-interpretation reduced the ground inventory work and 

:improved area accuracy considerably thereby- improving precision of 

total volume estimates by strata. More important contribution of 

aerial phMographs was the production of reliable Landuse and 

Forest Cover 'lYPe maps on 1" :: 1 mile scale in a relatively short 

period and at a comparatively 10101 costi 
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1. INTRODUCTION 

An :area of 10,416 sq k:m.. was selected in East Godavari 

Mtciunent of Andhra Pradesh for Preinvestment Survey of Forest 

Resources,' dUring the year 1969-10 The area is richly endowed with 

forest \lealth, -whose' potential has not yet been fully harnessed for 

the econcm1.c develop1!l9nt of the region SI!fI.ll scale aerial Ploto-

graJits have 'teen used for assessing the forest resources and for 

preparutlon of forest maps 

2 NAME. LOCATION & EXTENT OF SU~ 

1hough the area is known. "as East Goda:m,ri catchment, it lies 

both t'ln the eastern as well as western side of Godavari river The 

area lies between latitude 17° i5' and 18° N and longitudes 81° and 

82° 45' E, and is 'shoWn 'in "Figure 1 &:star district of Madhya 

Prad$oo and OrlS31· State form the north-western boundary 

The coa at of "the Bay or ,"BehgliLl is ~ard1y Z3 Ian. as the crow 

nies 1'fom the nearest p61:r1t df'the filU~V6r are!i" Rajahmundary and 

Visakhapatnmr are' the" IriB.fu tnarket .oent.re.s near the area of the total 

area 01' the project (10,41£-rsq :km'J ne~r"ly 70~ 1s estimated to be 

cove:red by: :fot'€\.f>t gt"Q~h 

.llie tltact lies on the Eastern. Ghats and. is "mostly hilly 

~:tCeptJ ~the peri~l!Y ~CW_d small valleys lnsi'de' . -The hills may be 

divided into t .... o ~ip. groU1?9j o~e wst 'of God3.:mr'1 river i e near 

Palavaramj and. the other, east of Godavari' '''Till? -flr.st group of 



hills is fenned by 8:_ p3-tt of Eastern ,ghats and its, buttresses 

most prC!ninent featute in this group is til'e '-f1a.t,..;.top~d 6'fust- of 

elevation of the hills is 460111 .. ,above m.s,l" . 

The group of hills on the eastern side of-Gwfuvari rivel" 

oonstitutes Fastern Ghats ELfi.-d t~_ ridges !'Un north-east. to south-West, 

jnore or less parallel to the ooast. T1EI"" ele.~tiort ranges from '150 m 

to 1526" _}he .. tippe1"-slqJ!eS of hiUs !U'e auito stoop and. t.)le tops are 

generally flat with'lit,tle tree growth~ 

Godavari ,rival' :t:6~,s~,S :}-hrough"the' Bouth-wSt.ei'ri: I?9l,"~ion of 

the area from north_west tt> .south--aas1:.t· 'Ihe Silaru riVer, is an . 

important tributa'fy- o-r Godavari, forms -the north-west~rn bo}lndary of . 
the proje~t prueru.,:-stream ps.sses thr~gh the heart of--:t~~_ridl forest~ 

and qrains the" :no'tth-we stern parts into Goda vari The other important 

streams drai[~iIi_g':-t .. o.e ,_,ar~ ~ are Eluru.,. Tandavaj- .'Varal;l.a., Pedda. Ern, etc 

On the \!lole, the ge reral dr'a1rtage 1s from north to, south 

The area is, thiniy populated.. '!he trl.l:n'ls living in the 

area::'!lrE! Ht-ll Re_d.d.i.s_ ~d ~ Thete are Only' few t'oads ~ the area, 

~ich -1R'~,",be:en c~hsti'Uc,ted during the"tast .te,,!, years TIle tract 

is inogtly"inaccesstb:1.a-'?l;d_ inhGspita:ble 

"_4, GEOLOOY ROCK AND SOIL 

'!he predominant rocks of this area are Gneisses-,' Kamthi, 

Barakar, and Raja.bmunda.ry sandstones 
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The soils are from dry shallow stony soils to red 

l~teritic spils '!he occuxren<;:e of l,ight la,runs is not uncornmon 

,round Po'lavaram and Goka~am ranges Flat and gently. sloping 

unds of Gokavaram and Sudhikonda ranges distinctly shml the red 

la.teritic seils 

The soils are fairly deep .in. the vaJ.ley~ and lo~r hill 

slopes On upper slopes, the soils are shallow On the .fJ.at hill 

tops, the soils are very sha1.1b'w'-wltlr'·'ro-clcy· out-Crops. 

·5~ 

The climate is tropical monsoon type with average annual 

rainfall. of 15.00 lJ)l]t.. Most Qr the rain is received dUI"ing the south-

west monsooh from .June to September About 15% of the rain is 

received from October to January during the north-east monsoon 

-Mo:i..~~'i is available r~r najor portion :of the year except from 

J~;~-ry to f.lay --mu"It·ih th'~'lir'y~pe~iQd, hBavY:'~w keeps the so~l 

;-018:(' bU.t-·l~~e;"'{jit·mo"nrt-O;e" ~sa:tl;3ttt·'·is- .f~li 

·6 COOOSITION AND CONDITION OF THE FOREsr 

'D:!.e forests are generally of the Southern Trap-ieal Deciduous 

type .'B.'ter~ ... ~~._ya..r~ous .~pea, fOlUld ,in t~is :reg~on depending on 

geQgf'B.mJ~;L. ~?~~~.' .a~~~~u.~~:~ 7.~,~!_~~t.,-/!?.i: development and other 

biotj:c ractor~ .A:~c~~ding. ~.<_? .~ampion and S~th (A Preliminary 

Survey of the Forest '.t pes of India) the following forest types are 



~t with in this region;:~ 

6.1. Southern Tropical DrY- Deciduous forests. 
6.2. Southern Tropical,Moist Decidu01.,ls forests. 
6.3. Sava.nnah 'IYPe of f'orests. 
6,4. Dry Thorn an_d. S~? forests. 

The distribution and composition o~ t.be above types are 

given in the Working Plan af Kakinada Division and these are described 

briefly in -the following paragraPhs: 

6.1~ ~ou~;~:}roplCj}lDry DEfciduous FOI'e~t9 

The bulk of the forest falls in this category. The height 

!"If the trees is 15-20 m. and too forest is deciduous (leafless) in hot 

season from January end to May ~ 'ilia canopy is irregular and generally 

open- to medium de'rise, - -}funy trees in -this type are in flower men 

-l~afl~ss~ ril~ -~ndei-gr(rWth consist~' of' oPen tJi·oiny -bushes, cihrubs and 

:;';gra~~es\:rl.th f~J ~i~ .. 

The top canopy in this type consists mainly of Anogeissus 

_~, Terminal.;a tomentosa,_ Pterocary:.~s n;&suBium, Lagerstraemia 

R.aL.viAora, ~ll ~.4if~lia,,: Term}{p:;ia helerica, SoYIlJida febrifuga, 

Sterqulia urens and GaMa. pinnata. 

Teak- (Tecyona-·grnndiS) is ConspiCUOus by its absence in 

th~s type. 

Embllca -6ffiCinaJ.ls, 'Aegle-:ma.riIiaios, Bauhinia -raeemosa, 

' ;--Bucllarfunia laniah.,J!!rythroxylon m6ri6g'ym1ni;-'rulrdema 'Guril!nifera, 

" 'St~ph~gyiw tnr~fali~, '%ssia: ff~tuul :irid' arid~i1a: retusa . are 



$e,1U1SQ<) (U¢riiip6~~S' ptTictus), is f'9unn. scs.t;1:;i::r€Jd 

W"P Mt. sonie p'1ace~ tt·:La seen fu' ~ -<ina' ~lis'e yati::bes 

. '~1~' Io:reat. ,tyw· OC,9Uj'$ ,iJ.:pt'd an el~,va~i,bI~\ of' abOUt. 1000 lIt 

on the h~l1s !W.~fall ""rio s frolll 75 - 120'" wil;h drY and" pro--

tYPe or' f'ore~t-s are. ~~~lY' ;foftna 'ih stia:oco'oda,':XEjIes_~rEUn.and A~;lJ, 

slPpas of Addathtgal. range 

I{eavy gl0l~n/;t rutd 'frequent; ,~s iti the' hot. Seli$QIl. tl.t:P 

comnyo:o fi3a.tu:res iii :th1.~ ~'N-

h i gn forests 1>I1th , a.height of 20-3() JI1 and dtar"eter.is~d by c)-"sed 

co,n;QPY ~. l'oretit is 1at'4fl!3:S~ ·dfilY ,.foT ~.a sho:r1i ;p¢rlticl flnd neW fiWJh 

Qf semi..,.d.e.cid,1,l;IJl1s :spaelss, e.nd gl'Ql1r19: ·i'lota 

:ars· (1~0l1 ariel ih sha«Y' 

1h.6 top can~P'l QQ)#n!J:1)!y obhslata (If lUm U~o~m~ 

T-etmiJla1ia; ±.gtriftnt·o~;;. itfl1"oJ<M.;wa. ma:f$i'Piwp, !}urseta. sei't9:t a.-; 

.,Gf\tllir:;a. R!nrot,a, pi11inea ·indicEi~ g: a:~li~' ma:Uqp.l"ieJiJ 

'ArJ0geissu:S l atif'bl.ia: a".;a lager~tt.tO$~-,) paI')ri.horit. vatnable 
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species like PalOOrgle. latlfolla and Tectona grandis are very rare or 

absent 

The underwood consists of ~ dal1:ergioides, ~ 

fistula, ~ ~ Qlelstanthus~, ~ arborea and 

Bauhinia species. 

m.iobers are oonrrnon and nalnly consist of B~uhinia. vahlii 

~ ~!?: Spatho1obu8 rQXburghii The other cl~rs nr.o 

etc 

Along streams evergreen' trees _]ikQ.~ ~ 

(wild variety) ~ ~,. Xanth9XVlum~, ~ orientalis 

and. ~.integrifDlia are common, Terminalia arjuna, Anogaissus 

acuminata are also oCC9.&iiionally seen 

Composition of the crop is influenced by moisture availability 

and topography. On hill slopes ¥lith fairly good soils ~ xylocarpa, 

Anogeissus latifolill and ~ tomentosa. predominate Along 
.:, '; 

streams huge mango trees are present 

The difference in Dry Deciduous and Moist Deciduous forest is 

;ot mo.cl;-~·;-far as composition of species is concern~d ~cept that 
•• " •..•.• " ... ..•..• •• ,,,. . ~_... ..... t. .• . . -

the former is inferiOl" in height and den~it:( and ex~riences 3. longer 

leaf~les~'- ~onclit'i~ (F~ra-uary' to IvRy) In Moist Deciduous forest 
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regeneration of ~ ~ is invariably present but in the Dry 

De cidllous forest, it is totally absent 

The Moist Daciduous forests are confined to relatiyely 

interior hIlly tracts,. 'Which were. till recently inaccessible and 

unhealthy Consequently these forest areas 'Were less inhabited and 

incidence. of biotic factors was negligible .... The, elevation Q3.ries from 

"'-&)0 _ 1000 m ani the.mean-.amm~i- ra~fali. i~ 150 - 200 em with 80 - 100 

rainy days Elc.cept for Febr~~y -2;nd Marcil the remaining months of the 

year have rainfall in th,:"se .lOJ;'8 ats, The smriffier' is not very hot 

except for-'~econd hal~ at: way ~~ winteF is pretty 'cool, with dense 

,,_, fog fornntion J', The soils .. ar:~ generally red latsols of chestnut brown 

10$.ms, ticil: in organic natter 

6 3. ;?a:mzyWy· Type Of 'Forests 

The hill tOP~f g~~rally 9"00 m and above in elevation 
, 

contain gras~land vegetation with scattered and stunted 

'i.:tree: gro'Wtn They are loco:.?J-Y kno'Wl'l as ·Vanamas Some hill tops appear 

like meadows In some other places scattered Phoenix a0'3.u1is is 

found. Wherever some soil l's-pre-sent , a sprinkling of stunted tree 

growth is seen 

The. el~1on or -the region, ..m?l'9 grassland~ are found, 

varies from 800. _ lrooG m above m s .. l T9-8 .climai;ric conditions 

on such hill tops 'go -:to extremes The annual ra1J:lla U vai'ies frem 

100 _ 150 em. The vdnds are strong and t.em_~rl:itur~s go .to._extremes 



i e 50 C to 550 e The winter is fa.irly severe but"'froaty 

eonditio~ are not kno'Wl'l The salls are very shallow and gravelly 

Frequently out--crops of bed rocks are e;x:posed.. 

Coarse grasses ~e ~ ~t HeteropogAA contortus, 

Al:1.ill ~J ~ montenus, etc are co~on" 

Though in certain places stunted tree growth of .,dey 

deciduous species appe~s, there are no" sighs of trees z;oeplacing the 

grass grovth An aerial night from Visakhapatnam· towrds we.st over 

Gudem and'Rampa agency tracts upto the river Sareri ,reveal,s extensi va 

na rure of -gras'sIands with scattered stunted tree gr0""!h o-wr all the 

hill tops partirularly pumlD.':Jkonda and other hills in and around 

Chintipalli At. places the grasslar:d~ descend over the .steep concave 

slopes and !OOrg~ -the tree growth down: beleN. At the margi.nal 

belts the plant growth is sparse and stunted.. ·Anntnl· fires in the hot 

season are common in these gra~~~an4s 

6 4: Thorn And Sgrub FOrests 

'l"n~.~ types of forests are si tue. ted in dry belt were 

~age. . npp:tnl rainfall 1s 80 _ 100 em only ~e s?ils are red 

murram derived from sand stones and are badly ~Oded and ~cmJE.cted 

by heavy grazing The forests are very inferiM and height growth 

is 5 ID4 .-r so ¥lith 10\1 density, E:aunples of such poor fore::rt.s are 

seen in Anna-"al"am Kenda and in Tuni taluks Stunted trees of 

:.~ fe1rifuga f ' ~.~ and ~ ~ are commonly 

. seen Dodonea ~ and ~ asiatica are" the canraOIl shrubs 
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Besides the above, the following two types also need some mention. 

6.5. fnmboo Forests 

Bamboo is found throughout the area as an underwood and 

is more common in the Dry Deciduous type. Three species of 1::a.roboo 

are found in this tract: 

(a) pendromlrunus StTigtus o _ It is the most widely oCcUrring 

b!imooo- and is conunO,l'l in· Raro:pa and Gud,e~ agencies. On hill 'slopes and 

in -vil.·lleys of':-Ad.datp,J@.la range it is found gregariously a's uDdergrowth. 

in t11"i Deciduous f'oreel-t..~ ~t. tends t.o. form pure ps.'tooes o~~- ~il areas,. 

(b) &mbusa arundinacea :_ It occurs in small.~tches or as 

single clump along atrea:tn.;~nks and_~oi.~~ alluvia near village sites. 

BetlJeen Adda thigala and Yelasvraram the eroded hills surrounded by 

Cl),ltivation are -conmining .almost pure growth of stunted clumps of 

this species. 

(-c./ Dendr0ca1amus hamUtonii:- It is found along moist 

~~.;·-a:trean{ banks in,n,or.thern_ Rampa only in limited areaa .. 

6.6. Shifting Glltivatiori (P~du) 

Shlfting cultivation is widely practised by ~ a.nd 

hill &u1.dY. trHnls allover the area. Most of the forest ar~a must 

have experle.tl~i:J~~:l!.~.~~_,:~;.~~~~on at, ?ne time or the other. 

Tnere is every reason to believe that most of the bill tops, now 



-10-

covered by extensive grasslands. _~l?-_st ha.ve experienced shifting 

cultivatJ.on ~ the Po:st. The. local. trilnls plrtlcularly hill 

~ h9.v9 -fasdnaubn to dweJ.l. oyer the hill tops and practise 

shifting cUltivation, Shifting . .cultivation is also connnon on hill 

slopes and in valleys but here coppice gro-wtb of tree species 

o.c~pies th~ abandon~d shifting cult! vntion sites to the exclUsion of 

grasses 

In February or MJ.rdl the trees and bushes ."ira aut and 

spread evenly During the hot seas611 ... the':':elash .. ls ~.t_~ __ Hi~. 

~ -~a:' ~ are common croPS] gl;9\;lIl ~; trioo.ls 

The ooi,:fting c1,l.],tiw.tion is ~actised -wi th a_ rotation of 

roug)1ly 7 - 8 years As soon as the cultivation 1s arondoned, 

forest stecies like ~ ~ Anogeissus -lattfolla-, Bridelia 

montaI!l, etc; come up. TIe regro-wth is gernrally of ~ origin 

wi th lot of thorny bushes :Many coppice shoots on eam stump are 

seen. 

AviliLAliiLIrr OF BASE MAPS 

'ilie folloving in = 1 mile ( 1:63,560) topa maps·:S1p"veyed 

~tween 1924 and 1932 are ~Vaila:blE!-£or .the entire survey no:-ea in 

East Godavari:-

65 G/3, 5, 6, 7, 9, 10, 11, 13, 14·~nd 15 :; 10 

65 K/1, 2, 3 5, 6 and 9 
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In the year 1970 field survey of 65 G/14 sheet 'oilS taken up by 

70 Survey (Forest) Farty on the request of the Project in order to 

prepllT8 topa mapS on 1:25,000 scale lhese large sC'1.1e tope maps on 

1:25,000 scale (6 sheets covering one inch sheet 65 G/14) have since 

been printed. 

AERIAL FHOTOGRAPJlI G G01JERAGI: 

1 : 60,000 scale photography of specification 564' A taken 

in January to mid February 1968 with :&9.g1e IX MK II oamer<::., using a 

6 11 fOO-'1.1 length lens, is available for the entire area The actual 

spa)._e va~ies from 1 : 59,000 to 1 : 62,000 The flying height above 

the <l verage grourrl d3. tum 1s 650 m a rove ill S 
The fonn.'lt size of 

the prints is 2'3 x 25 em '-11th a for.nrd overlap of about 70',," and 

,~a,~e.rq.l overlap of 25% apLlroxj.Illa:tely >Jith flight dir8cti~h East-'West 

The resolution of Eagle IX MK II camera with '6 11 lens conG is toler~ble 

within the effective area of the "Fhotographs, but the details are not 

clear around the edges In general, the quality of aerial ]i1.otogra.-

phy is sa..ti.s!ac_to;cy 

AGCE:PTANGE OF EXISTING SMALL SCALE PHOTOGRAfllY 
FOR l'HOTOINTEWRETATION 

Looking to the mixed miscellaneous n:'ltu;e of the forest, 

comprising over e. hundred. species, -absence of Teak and Sal in the 

area, lack crf Intensl .... e forest management ani difficUlty of obtnin-

ing ~sh photograIilY 'oli~in a short period as \Well as diffirulty 
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of identifying individual spE:;lcies in sudl. mixed miscellaneous forests 

even on large-s03.1e Ihotogral:tWf it 1,69 decided to usa the existing 

small-scrUe phot6graphy (1 : 60,000 Smle) for photoirrterpretation of 

broad landUse and forest strata The idea of detailed interpretation 

such as recognition of Various forest t ypes and species, height 

classes, etc; \as given up in favour of broad landuse and forest 

stmta Thus the objectives of photo-interpretat.ion 'Were modified 

accordingly and the ground sampling 'Work ';oI:\.S designed to get volume 

per hactare by--·strata and by" ~species', diameter classes etc, and 

a~rial photo-interpretation to be used for-.,getting flXea infonnation 

and for preplring maps 

'10 ' OBJECTIVES OF PHoro INTERPRETuTION 

'Ihus ~he obj.ec~lves of aeI:ial Iitotointerpretatlon on small­

s role t=hotogrnJh.y were:. 

,ill .L_ To _reduce field work by eliminating non-,for~sted 

'Plots from groUnd eruising and using Ibotographs in 

loditin'g the grourrl pl~ts corre'ctly 

10 2 To prepare nnps on 1 : 65,560 scale shoioTing various 

forest strata ~nd .okh-or ;b.~!1d usa classes for further 

pliiiinirii and management 

10·;,} To ,pre~re maps of selected areas showing suitable 

aitas for .Took a.od_Eui::Jil.ypt.us plantations-



10.4. To ca.lcul!1te areas of different landuse, forest 

strata. and, plantation sites from 1 : 63,560 scale 

~ps p:t'e;tnred from aerial pbot()oOointerpretation in 

order yO improve the. accuracy of total volume, estimates. 

U. INTERPRETATION OF GROU ND PLOTS FOR ElLIMINA'J'ING WE 
NON_FORESTED PL01S FROM GROUND· CRUISING. 

This work 'W8.S done only' in one sheet i.e. 65 -,G/14 for special 

survey. According t'o 'the ground sampling design the -w.ole of 65 G/14 

she~t covering an area of 734 sq .. kro. W9.S ::ystematically divided into 

grids of l' longitude and it latitude. -Thus there were 225 such grids 

in the sheet. In each grid a cluster of two plots was systematic.uly 

laid out wi~,.~h~ _.~JJ_tre of the first plot coinciding with the grid 

centre whereas '_the oontre'''bf th~econd pl?t ~~~ 4tuated 400 metres 

apart due east from the ceritre Qf the 'first piot. 'The ei~ of plot 

w s 0.1 ha. square. 

All the -plots were t.~nsferred .oli; ~~r~'a;-t Ftrotograrns by 

matt:hing. __ the._details..,otl.,--ttw1Mand lit tope nap. Efforts were made 

to locate the plots· ~?! Photos as accurately as possible. This "WaS 

done visually under the stereoscope_.,_,; As-the- S()3.1e of photo and map 

'Was srnall"and as the local dets.ils on map for referenCe 'Were not 

adequate enrn1gh"ihere vas a possibility that the: location of some 

plot centre'S~·;on-; i'hotos may be off by about 100 .,;.' 120 m. their 

true plonitOOtrfc ~~sit:rons. If the plot centre was surrounded by a 

big forest patch of several hundred hectal":9s, the slight error in 



lo('!l.tion 'W'\s moor.sequential. In ~rrinnic'l.~s where th~ ;llot contre 

r.i.;.llt i.lf'!'cct tho result. TC! r:dnL-nise tL.ls orror L'1 border (J .. ~e:;, 

t~rt)cr of forest 'illd cu.:!.tivntion, or forest nnd bla!"'.ks In cr.so of 

!>!d.fttnr: c'.1ltlvntlo:1, th'3 ;)lot \on:.! lr.dllcled i." l1cu1tivutio::." if tho 

plot fel11n ~~t'Jf'.1 (~.l]tlmt.ion, or in ITB~lftb~ cu.ltiV1.t,Aoc u if tho 

plot _ f911- in I'ogro ... 'th nreo ':l1ui piots f1'.l1lne . In. forest anJ. shi!'tini~ 

tn "-P.ri~lturo, cu.lU ..... tio:'l. :l..."d bl't."lks \IOro to '::Ie omit-toe CrOCI field 

"Jerk:" 3von i~ one' ~lot of n. cluster in t..'lo r,rid fell in forest or 

si;f~ir:t: c-.:J.tlvritlon the fiold p..'lrtles wcro to visit sua. er1:1s 

As .'1 roS'.l:.:.t of ~ot.<;lnter.Fl'otation of 450 plot.s in 65 C/t4 

!le.act the fol1o .... ~ng ,res_ul.ts • ... oro obt::.lneQ.a,-

NO. OF HeTS 

1. FOTOeted &)3 

::>hiftinG ~t~vt·lt.lo:'l (roITo~,) 52 
t:lxcludin.! nro'\ '.Jndsr nctuul cul t.1-
V"':tio!, 

AJTi{1l1turo including ·'ireu und~r nctcl 
s::lft.int; (~'tJ. V'1tiori 'Without rOt~ro\lth Be:: 

TOTt.L: 450 

TIme out of 4Sq plct:,; the eround r:nrtin:1 hnd to vi s1 t only 5SS 

plots (/-[;3 plots :1'. fOTC:lt fU'!d 52 plots in reerovU!. on r.J:yo.ndo~rl 

shlft1.n~ C'll.1tiwtion)._ 'U'.e ra~1.nL"l6 n5 ~lots foll in t:'.;,:;riculture, 

',L.-t.u'll. shiftln~ (;ulti;n.tion (wi-thoo.t regrowth), g["",j,G~lnnd or blnnks 
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n.nd henoo were not to be visited on the ground by the field purties 

for enumeration Thus aerial photointerpretation of ground plots 

straight a-way reduced the ground workj in terms of plots not to be 

visited, by about 21%. 

12 HUN!)RED PER CENT INTERPRETATION FOR PREPARING 
ty;pS Ok L\WJU$W· 4M2 BJEAt W gpn;w: 

The object of hundred per cent interpretation 'WaS to preps.re 

maps on 1 : 6:3,360 (ill = 1 mile) scale showing different landuse 

classes Md forest covel." types and strata 'lhe forest cover types 

'Were further stratified by five crown density classes and three broad 

volume classes 'Ihe mterprated details were transferred on 

1 ; 65;360 sdlle (111 :: 1 mile) topa maps and the areas of various 
.'!.'" 

1~nauaQ_nnd_fa.l:'e...s.t_CQ1lIll" __ 9'~s _ vere obtained by dot grid method 

from these :maps 

12 1 Prereration Of Aerjal Photographs For Hlmdred Percent 
Interpretation 

Hundred percent interpretation '\InS done on the effective 

area of ftll photographs in order to minimise the errors due to 

rellef displacement The principal points (PP), which are already 

marked on the aerial fhotograjils, were transferred on the adjoining 

photograIhs. Match lines were dra.m in the middle of PP and 

Conjugate _ rF _,_~arallel. to the eastern edge of each photogr2.},il s 

Upper and lo'W'er limits of the affective urea 'Were also indicnted 



-16-

_by reI} lill •• half. vay between the .• l.dalap 

12 2 IaDdu.sB &: Forest Cover Types 

Considering the difficulty of identifying ilIdi vidual 

:;Ipecl.es on such small_sCIlle.@.otogra}ils as well f!.s.l" ; 65,560 

sca!~···Qt. .the _r~~t- c:ewr -type maps to' 00' 'jn-e~ed, a broad class1-

fi ... tion eystem "'s aqopte~ ~or: O!>~t1ng,br<lad leildUBe and forest 

cover types Heigh:t measurement .... 8 nq:t :c.ons1:dered practicable 

,'!he' defiriitlori:i ... ·abd sYmbols 'for various lnndUS8 classas 

and forest cover types adopted for photo-interpretation were as 

follo'Ws" 

(1) c _ Ag~i~ltural crop land ilIcluding orchards~ 

ha b1 ta tion and "" eta JJ>",;- -.1t.hln. agri cultural 

tract. Permanent type of CIlltivation within forest 

or on hill slQpes w.~ inc~~.d ·~·:~.j,.S';' Agpicultu.re.l 

tree lands vere alsO Inclu.d.ed in thi~" 

(2) B _ Blarik. and grasslands including Inrren land. If 

acntterai trB~S' were present their da!lsity ~s 

5%. or leSs ThS gras.y blarikS on flat hill tops 

a~ wll as' oil lJt~p)liil slopes .. out-crop 

.uoeas ""'"" inclUded in thi. <ntegorY 

(3) S _ Shifting .;uti .. tioo ilIcludill!!' regrowth on' 

a1:nndoned shifting rultivatioo. sites" In such 

areas the e.1'ea u.lld&r actual oultivation at a 
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pa.rticular time rrny form about 20 - 50% of the 

total area affected "b;" shifting cul_ti vation. 

(4) F _ Good site forest i.e. good forest sites 

.-~~" irrespective of volUme "ruld t;~""d~~itY. Moist 

type of forest v.i. th medium and high volume were 

generally found on such sites. 

(5) r _ Poor site i'orest i.e. poor open forest 

generally found on st~ep slope's, 'exposed 

out.-crop areas and southe.n{aspects. The forest 

gr'bwth ....as of' dry d~:-Ciduous type and generally 

understoclced with low to meQium volumA. B..'Ullboo 

was often found in sud!. sitf'!s .. 

and other 

-[ .. ,.- ~Pecl.~s~ :'l:nd1rldual crowns were discernible 

on ael:'j,,,l, Vhp,togl'arns. ~:ree height "". 

genera1~ .1~ m .• or mqre •• , 

(7) P _ Yo\fr1/i pJ.;b;ta:U"" ~ .. "" .,,,,..,.tl¥ clear­

felled plantations sites. 

Inrli. ~~~ .~f.?~s ~l"13 not- visible on aerial 

photQgr~lIhs. Height generally leas than 

10 m. 
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The to",.t cc ... r types (F and f) ...,r. further ""ratified 

into five Drown. density classes -.n aerial Iitotogra!hs -

grown penalty ClAss -

More than 5 ~ to 2O~ 

More than 2b~ to 40% 

More than 40% to 60% 

Mora than 60% to 80% 

Mol'll than 80% + 

:l 

2 

t:r0\lfl density :any be ?>S6d. as onG of the factors for 

delineating 'IlJ:M)r!:able forest Bl."eae as \fell as for prescribing any 

Bambooa and ~orubs 'Were nat das~bie on }itotograph!J and. 

henoa haVe not been taken into considera.tion: lillie doting crow. density .. 

Density cotla \118 given in the nnnerator atter the Forest 

oondition class symbol a g F. 4. No density class 'was shown. for 

plantatlonl (p and p) and shifting cultiiiation (S) 

ll.4. tal,. ClaIB!lS 

FollOlling th ...... -m",,:,_. ,_"to _ ~p.1sed on aerial 

photo_lb_ f~ torest oo~r types except plrultati<ill a ....... (p and pl· 

This 'WIle 1:::ased on the past experlsnca 

1.ow Volume 
Medi1ll!l Vol1llllO 
HI.gt!. Vol""" 

ll!ml 
1 
2 
S 
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The actuel class- 1imi ts of various V'91mne strata -was 

obtained from the ground invsntory data . Hawver, the, limits of the 

various volume"classes as well a:s those o'bta.ined from;:ground inventory 

are indicated below~ 

SWATA ESTIMATED ON FllOTOS OBTAINED mOM 
GROUND INVENTORY 

1 Low Volume 15_50""m3)ha 48 3 m
3
;ha 

2 - Medi UltI "tJ61ume . 50-100 m 
3 
;ha 70 9 m3j!.a 

3". Milt :vo'iume Oiier 100 m 
3 
;hi( 98 6 "rn 3,1ha 

These volume class limits are mood on the visible crowns on 

ael'Hi photogl-aphs While 'alloting volume class to a stand not only 

"the ;~own density but e::isd si~e:of tre~~ "d. ~ height of:stru1ds and 

t-~itUr~ of tree caAOpYY'have';~~ri consideted. ~ihei-e ate cases \ohare 

11 st.-'lnd of 60-80,% density _ha~_ iw Volume as' compared to a stand of 

';.40":60% density, -:beca.l1S8'-of dlfference in -'he1.ght-gJ'owrth and size of 

trees No Volume class lias':ooen shown for!'planta tion and mifting 

Cllltivation as the growth was young and both the strata would f~ll 

in low volume category 

Volume c1.aS:3 code 'WaS gi van in the denominator 

Example -.!:::i means forost on good site (F) with 60-80% density 
3 " " 

(4) and volume class high (5) i e mora thon 100 rn
3
/ha 

1-2 5 Mi nimum Siae Of tlrea To Be Del ineated On Aer; a1 Photggraffi s 

Due to the sroo..ll scale of photograIhY the minimum size of 

the area delineated on aerial photographs 'W9.S 10 ha (i e 0 25 011
2 
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on aerial photogra:r;h) for landuse and forest cover types VJherever 

thera 'W8.S intimate mixture of different landuse classes or different 

forest cover types, each one occupying a smaller area of less than 

10 he., a generalization has bean done to delineate such pattern into 

one _qQver type ·Felr example-, lli" Shifting cUlti vatlon area, there 

.... ere patcl1es of forest regro'Wth, interspersed with small plots of 

a.ctual cultivntion TOOy were too small and numerous to be delineated 

indi vi dually and hen de they 'Were recognised as one pattern of 

Tl shifting cul ti va tion" 

Linear arens such as rivers, roods, tree strips, transmission 

lines, reserve forest boundarYJ narrow blanks etc, have not teen 

~ecognised as a separate cover type unless their average width was 

120 m or more i e at least a 2 un on [hoto 

Small senle photograf'by was also use"d for interpreting 

suitable sites for Teak and .fu.a.'l.1.YPtug pJ..ap..t&tLoo.s over an' area 

of 754 Eq- km co~~g topo 3}eet .. ~S G!l~. 

On tl:!,~ lnsis of infonnatidIf ~rovided by State Forest 

Department ani limitation of in~erpr~t..:ltion .~ such, small a~le 

photo~rhs~'--th-e--toilo"Wing -criter'IDa were fixed for delineating 

suit~blr areas"for plantations': 

'. ~3...~ - Lo.wer ona--thlrd slopes, the gradiant not generally 

exceeding 2,50 were treated as suitable for plantations. 
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13 2 Areas conbining good forest grolJth with high volume 

und density, loreted on easy slopes, were considered 

suit "ble 

13:3 Poor forest growth situated on axposed rocky ureas 

was considered unfit for plantation 81 te 

13 4 Areas under -shifting cul ti-rotion or with regrowth on 

noo.ndonetl shirting roltivation sites, though muy be 

considered suitable for plantations, were excludGd 

from consideration 

13 5 Blanks, gra ... w.nds and permanerit cultivation 

have not been considered suit.able. 

13 6 The rnininJUIIl area for delineating pla.:c:tation 

sites 'Was fixed at &l hectares Smaller patches 

thGIl 30 ha ., though WAy be suit"J.ble, were 

considered unfit for planta tiona on account of 

practical reasons lilly area less than &10 m. in 

width on ground was also excluded. 

On the basis _o~ _a~Y!3 ___ oons.ide.mt,ion.s.29 sLtas have been 

delinoa.:tad_j_n__ah.eet__.65 G/l4. The area of ead:1 site varies from 

33 to 2353 heclares 'While delineating the boundaries of suitable 

pl:'l.n-w.tion sites on aerial photographs efforts were mde to keep 

the boundaries reasonably straight avoiding minor kinks, etc. This 

would facilitate laying out of the boundaries on the ground and 

also for C-3-1culating the area 
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The plantation sites dalineut-e!i on aerial photograJils 

have been transferred On 1:63,560 .topo·maps ill the plantation 

sites have bgen serially numbered on the map and their areas 

calculated 'w.l..'th the help or a dot grid template ... 



Plantation 
--&itelih 

6, 

.. I. _ 

TABrJI - l.. 

AltA OF Slll'Uf![J~ION SITIIS IN mT 
65 4 

Area in Hactare Plantation Site Area in 
No. Hectare 

2350 16 194 

440 f1 119 

OO~ lB :IS 5 
:'i.';":!: 

l$8 19 6Q , 

W; 2J ~1 

'~--........ -. ,··!.i1: 
:64; 1.52 .~1 

235 22 H13 

33 23 1aJ 

III U 144 

68 .~ :lS9 
.,::,:',. 

1!l6 m 194 
.\-:; 

l$8 f!l 78 

l$8 2B 174 

·158 29 55 

105 
.""..",..-

Total App""lt. 655"0 
. :r'') ; '-'~._._. __ 

Thult the totel area oonsl,clIiroil. 'ftt ·to,,<re.k !I'ld luoa.1yptuo 

plaatati",. in 65./,,14 sheet on the bOoBis of.' .. e!'ioJ. I'hot~~rp""t .. tion 

is 6555 hectarea... Thes~ s:-toS, howeyer" require _~a.1.led inSpection 

•.. ;:cn the ground to o",ftm tho rekJ.t.. In the beginning only such sites 

need be taken for plantation ;ihich;;.~~. ~as1ly' aoc6ssible. An estJmato 

or the. tolotll. .Iltsl;~ "":"l- in such plantation ...... oan oJ.oo bo 
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_::__~~~ iWs,sR.()'~¥Ii>j1l!p WAILS NiqI AERIAL PHOTOC<\A!'HS TO BAS! 
W\pS AND PRINrING OF LAND US! AND J'OlIIiSi: COv'R TYPE Hill'S 

14.10 T wsrer !If !l!ta1J s Oll Tb lIase Maps: 

After tho inte1l>retetiott"and metching of details on aerial 

phatog~h~, the boundaries or ",various landuBa ·classes and fOrest 

oovel'tyPes 'Jere tranaferrod on to 1: 65,$0 (1" = 1 ~e) scaJ.e 

tOpo ~. by 70 Surv«f (Forest) ,Party, Surv«f of India. As tho sosle 

of photograpey does not cHffoI' mUch fran the soalo of map and as 

lim! ted tim. "W!l.S available for this job, the photo dot.dlS Wero trona­

ferred "Ji1lUBJ.ly by seeing tho modal under stereo end by matching local 

_dB:tails ott mapa. 

The transrerred bOllM.cl •• Were giVEIl !!ppl:<lpclat" oymbois Md 

verified by pho!:oint.o1l>rete"", Th~se~. on >lh1ch tho land uad and 

foreet .""'!rl' boundarJ.ed voro tronsf.1'rdl. y.,.., \lOad fct stOll. oSJ.c1ll.ation 

of diff.rani: dovdr t1l><18 b1 doll grid mothoi4 

_~~~ PNQamtion And Printing Of ~$S~_ ~.d Forest Coygr Typg Maps: 

K~da 1:1;,0 prJ.nt~ on 1 t 65, ZIlO soal. sho~g lllllCllS. and foreet 
' •• _ .0 '_ , '~', ";;:1.-. • • ~ 

~o6v~r-'tY'Pes as Well as !ilcm6 nat~ral. 'and'C'ulttthf features, but no 
.. ~ ':..:: '_ '_"',. . . . -. 

. oootan";i ~~1'9 mado in ,Survey of,,;i:ndia through 70 Survey' (Foreet) PB~y. 

Those kodelin. Print" 'Oil),.,P"'I<::q,t as"""" "Ople" to b. \lOad for, 

printin"g"larga nmhar of copie@ 9'£ tn.e SUt1>r1l'Its,'"\lianever requi~ 

For project use ad.equat.e numba%' of em:nonia pr.1.nts vera obtained frcm 
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i 
ti:o Kodalino p d-nts. HO\lovo" LanchlSo anc;1 forest c~r tYpe map or 

65 CV14 8".at:'~ i ,'63Mo''';ai." ... phntoa (500 ooPio.: 

rho amnonia :pi"1n ttl an 1" 8C~O, ..,O~ uso usod; for. g(m~ral.(~trcn 
! .. 

of lan<h.tDe and itorost cover tyPos 1n ordor to canpll~ ana print a ~rtor 

inch t'oroGt ~gourcOS!!lap fClr 'ijonorol Pl~gl arid ol1dnto.tion Fer 

quarter inch!_ Ol'OWll, """1~ "as cnitt.d and poor s1te,I,.,res t (fl and 
.. , - I j .. 

plantation a;e~. (p ar.a~~r".r. ir,cL"d!!<! iA'~he a<ljo:U>in~ good 1ft. 
: ': ! 1;: I 

forest (l~ ~T·h8 m1..n1mum size o.f .t:-:,e landu~8 clas::;!or ~ore:tt covor type 

sho'olll m :~~er inch 'map '\las kept, .i :c 1;~ or.G40 .hoc1!~. '~'hUS t;no 

quartor inch map shoW'tI c:J.tlva't~o\lt ,shirting. Culti~tion an~ fO~st aro33 

by three volm." classos 1n acld1tion to .1mjlortartt ~nage. and c~turo.l 

faat:l1"8s 1!4 apPrc:p:zi.d.III"oolours. '600 oopies of' 'Fc~st Rosaurees cap 0.'1. 

l/4 inch 80nle have been printed for USe. 

rhe titlo of these DIps w:1ll bo :1B undiu,-

;.s~JlA!. ,<Jl1& (~ASl' ~:JAV~I) 

L!l1ll-U1K & R:!S3r roQ 
TYl'B f!AP 

15. Al!A em," ATIQN 

JS.1. .hutt or m.,ttaront 1.andusQ o.r.d forest COVQr typoa 'waG ceJ.oUlatod 

!:ran 1, 63,16O scolo m",. with tr.o holp of a dot grid tlXDplnta. Each 

dot ropresonts J.!§I he.. on 1 t 63,?.6Q (1.0. I n = 1 milo) so3lo. 

anallost tmit of al"Oll canpllntion \lQ,S 51 x 51 grlcI. Tho aron calcUlation 

\la!) dono in 70 Survqy (Forost 1 party, Survey cf India. 

"!'ho dGtille of ares O!)tiI:::l.'~OS as o'htweit i'!'a:: 1 : a:5,:s...') , scale 
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In Tabla _ 2 s~i t't,ln!! cu.ltivation has boen inCluded in forastod 

nre:f\;J The total' fONated a1"6Q, including ahl.!'tlng cultivatiOl'l i:J 72aJa,;. ha., 

'otnich fQJ:mS 69.53:'£ o.(~hoe _~~tlJ. surte:f are&. The dtstrlbt.-tion of forested 

o.r08. b~,. Velmo and crowr. cbnDity Clll!,;soS e1J obt~od !'ran phctointelT'r&­

t;_ati<in 1 ... , eiWn in Tobie. 

1, LoW ""lUll. 
, (~.m3/ha.l 122709 

42 2lB lB J!;69'1l 21<fl95 

319159 

65i161 

74/37 

5. ~ ftlr.g cUI t1.- 60456 

-~:: ·.:!\Gr~~t'al~; ~5~ 
. . ----'_"--- _ .. . -
~lot.::"-hantation and,shirtir.e ct(lti""tion a1'8as ".1'8 nut Strati!"ied by 

Volm8 and c)Jns1'!ty~ Both these classeD fell in 10\l ... ~u:ne olass. 

About 8.:16% of th<1 forest", a'rea (i.e. 508% approxin~tOly oj" the 

tut:(j/SlJrvlzy are.l i. nfract", by shifting ct(ltivation. J,r. are. of ; 

:%.213 hocta.:res of tho oOC\' site fOI"EI!,t b~, eot. .a -crown ~nslty cf 1es:) thnn 

,~% t\n~ '.c:en, .tqerefo,",' be; trent"eel' as un ..... orkable. Thus out c~ 6622a3 ha. 

under forest (8~lud:tng, s!11rtir.i.; cultivation) ~ .. ~21~~h~ ;-9r. 5.16% cen be 

treatoo. as unworkable.-· To this shot;,ld be' ndded sane good site and hl~ 

tEl:sity roreat o.~ stt't~ted 0;' ste~ "SlOpoS or in in-accossible 
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looolitio., >bleh 1dll have to b. latt out rmn ."Ploitation on s1l vicul­

tu1'lll. and econadc grounds, 

The dat&ile:i b~ of area by o~wn dlmst':.y and VolUll8 classes 

in each map shoet i8 glven in !.ppond1x _ I. 

1.5.2. '1'1' CalclAation or SpgciPl Sun"'; boa Of 65 G(H &loot: 

Tho area by lanwso classes basad on .100 poteant iritorpratation 

as obtainod rmn re..,1Jt covor typo map or 65 G/14 shoot by ctlt g!:'id ... thod 

18. as fQUOV8:_ 

Am by Landw:Jo CJ assas 1,p 65 G/14 Shoot ,ast Godayarl 

Landuso Class 
=s:; __ 

.. -l.O:,.~ ....... :-" 

.- . ..2.,. -~ru."g ..n-tl"ft'tton" 
including ,....,>&11 

3,; ·!!lank. 

4. Ctn ti _ion & habitation 

Total· 

SSaup;n. fhotoiptg1hrgt.tloQ= no% 
4roa in Hootaro. Porcontago of tho 

Total aroa 

~:4S.:I!i:~.~ e5.79 

7.848 ii,69 

4,0$ 5.48 

111,2"57 18.04 

73"MS 

L.golly.:bo _r~rost land inelu.~~. f~rost.d ama,-8h11't.iJtg o1lltivatlO1!1 . 

_:uid~ ... TIm!r-th.,p.';'ont~~ ':t...id too ths tota,l "O&~caJ. 

.... Mio.--~~_Jn.69._;. 5.48 =8~96%. 



_ m-

The b:reak-\l) 'Of the forested area by crown density and volune 

Forested area bY Grown IBns1ty and VOIW8 9]_e.5ses 
in 65 G(14 Sheet last Godavari. 

Source· Phot~J.nt.lPrnt.ation lDO% 
Crown tensity I VgllEe CJMses I Tote.l 

I Mediun Vol1.ml9 : High Vol1l1l.e f 
, 50-100 m5(ha. 'JDOtm3Lha. 

m.asses ; Poor V~une 
lMJ m fha, 

5-ilJ% ~9 
ilJ-lO% 7155 
4O-<lO% 760 
60-80% 159 
80% + 

Total 6525 

:1925 
113:15 

lB15 
45 

15 liE 

469 
9058 

m6 12:,()5 
14525 16499 
9912 9955 

24635 4BaJ4 

The, break-'q) of'-tb.o f'?l:"~sted ar~a in 65 Cv'14 sheet by croWh ckInsity 

and site quaJ..ity is shown ill Table _ 6. 

0 

Forestod aNa by grown Dlnsity and Site Quality in 65 G/14 Shoot. 
lIas1l %00 .... 11,1 

5-ilJ% 

ilJ-lO% 

4O...s0% 

60-80% 

60%+ 

Tota) 

aJ4 

6,970 

1lo:'69 

16,499 

9,955 

45.077 

185 469 

2,088 9,058 

93:1 12,aJ5 

16,499 

9,955 

lI.ib7 @ P'4 
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Thus tt:.e peer site fOI'8si fems 6.6% of the tctlll forostod area in 

65 G/14 shoat 'lhis poor sit a .rOl"~ 1s looattd r.cstly on stoep upper :Jlq,SJ, 

G7posod out..-::'J."'q> al'6OJJ and is gcanonl1...1y undPJrstockad. out of 32J7 ha. of 

poor site forest, 70% B!'8a has get less than 40% crc'oltl dDnsity Therefcre, 

poor sjta forests Vlth croW"J'l der.sit:.y less than 40% (1 8. 2Z73 hn.) eM bo 

treated ftS lm\o(oticahle in 65 G/H shaa't .• , 

Tho ground and photo data of 4S6 prot's bal-on!JU!il-to_Z~.g).'!"ters laid 

out eyst'EJ!Ia.tlcsJJ.y ovar en area. of 73!95 he.. of 65 G/14 sheet have boon 

-'45O'-~i6ts _~J!<i;d_-1Ii1 ~X X:_~!oocr' ~al1I __ aJ.. pllptq£raphs an d 

'1l:t9tp,reted under stel'9ooo0p6 as regard5 le::.duBa cln.$3GS. On i:rOUDd only 

me plots VOl'<> tack1.od as the "",o.1nl.ng- 54 i>1-6tJ, fID on non-foro3tod 

land IIIIIh as ar,rloulturG or blwe. 

Tho sI.". of ground plo~ ~;O.l ha. squal'Go On photo tho size of 

plot' \las 'about 4.5 he. end tl',Q ~lap.~ 'Jna cil'Cular. It WaG not practicable 

to havo tho 8~~ ~zn-and ~hapa' ot" 'plot both on photo and cromld, cmo to 

. St\,~ )o~ 0 of phot~1'IIplw :'h.o .. c:.l:assii'1catlon of 4SO plots acoording to 

pl ot phot.oi~e1protatian an" ground invento,y is S\r.IIlariood in T ablo - ? 
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'.';. Aa"por,Jij'Ql.ql!:\.i. Plot Phot cint orp rot nt101! 'en ·l(j'ri~- :1 'i'ctol 
I:.vantolY ~ '...-:.' < 4"ct..pgr6l¥..a. 1. ' 

, . . . Spurc_o, F] or l,'hctgintcrnrqta' ion 

Forest : 5lli.1"liing cul ti~ ~Sika: '00-ti~ : )':: 
vattor.· {~~~~-', ... '~".",lp!_""' ___ _ 

1. l'trost all 10 lB 351 

~~ .SI-.Hting 
-'--5- 1 12 

cul,1;.!,V:;·i.1~. 

3J.aro1S" ii: .• it: 1-; 

.. J 
'-. Cultivotlcn -8- 61 74 

•••• }. . ~ oJ M I ,E.?C" ,. ) ~"i r --=:= ....... ..-: r J :,-: i 
----N"~"'-.: -'!i\f1t1"~ .101l;.~~~-1,i;<il,~di!s only rogrollth on abandonoi 

", ... hi~ir.g cultivation vboreas i16tOO-~ioI>-~ahl.~1n~) is 
~ "'inclllcklc! in. agi!bUlturo.. 

""l:,4i ... ;t&O~ ;; ,&?~, "\r1'¥ ,." ;:m-:-. BfL 15'2 

Tho data L~ Ta:u.a 7 shoW that o~it or 52 '?~~'~'f*~~ tc t ~i ~lng 

OuJ.tfvntior.' on pr.ctcs;·! ro have boer. apottf1i to nFo~~~ II ell ercund. ThiS 

1s n6~ s"'.lt'prl.:lL"lg n.z 2igro'olth 011 abnDlicned .5r4r;~'"!e, C1:..lti vaticn is 5-lO ~ 

=-~~~.]:'1k.a-&.~91'(\gt or. the grcund. en aerial phctogrop~ 

-;:1~~~~;.t::::iliik~~;~~t::' ~:':~::t:::::. 
S:m1lutt ~ '0; ~ '~l'~t~ ~h·~~~~t.~~". en peato:), 18 plots are 

.:aiJ ~~~~ ... ~c ~cr;est on grc·.:.r.d. c:, phcf.,cs eva., such pl~:l Whic~. fclP. j)arl 
'.' ._, ()"';;~'i .:t!'.pt.+o.f a"t ' ~"'_~' rt':': C: '- '. ~ 

'~.t{f .. ;1hj.rt1!'.11. cultlvntio'": b'..i,t ·l!.·ro 'I'~t'~~"illl~t" r\5mtl'mtion" at. t!!e tL'lI.o 
'. <0. , ... J~.'l;j ;·~·:I'· .• ;,~; :.(~!:l: !:(:,:~"'1;" ,:,," . 

t;lI#::PAQ~::?~~ .. at'6 a.1J.ottoo to agrlcllit·ure.;v Mcrebvi~ :t1.o d1stinct~on 
, •• ·.·t, .'J Q:;;-:.... .J .:,._ .... ~ .. ' • ~ . 

t; .; .... p~~~een..~gri~~ .. ~f.Ol tree ~~d, _·~:~C'h"!.S Dyri~ey;reous t'o' rogrc1o.-th on Shi rt.ing 

.I'~; ,~ultivaticr., W:d fot'Ost is not al~eys ~~~,t' on tho ~round. 
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It mCW' also be 1ntereat~g to··canpare the plat classification 

into diff'arent landuse cla~_a:u?er grotmd 1nvento~, plot. photo,... 

int~lp1'9tatiOl>, and hundred pe",ent delineation on photos. For 100% 

OO1ineati~ a min11llun 6l'9S of'lo ·}1ae.' Was c¢l!rldared.B!9 canpared to 4.5 he.. 

-I'ii~!iJlt_._tprete.t.ion and 0.1 h .. in groui:in:iivento,y. The data is 

s~"",,-_l,~_ ~abla a; 

Lend use Class t No. of Pl pta 'AS par . '" 
'Ground ' Plot; PbGtoiJ>t .... 1 1OO~ PhGtoiDt. ... -

._+-;nyentorr' pretation -.I 12mtation 

-1; ~rea1o_ 351 11:)3 21).3 

2" Sh3.1t~ 12 52 52 
CULtivation 

3 llLenks 13 15 lIB 

4. -CULtivation 74 80 77 
habitatiiln 

hteJ 450 459 45g 

Noto' !bitting eUl.tivo:tion und:lr Gq4 2 & 5 includ:lS onlY rogrowth 
- on-abandllnod sbiflling ouitivsUon sito., ,410roas cultiVlItion 

and bab:!.t.aUoit-'1lnder 001. 2& 5 incl.ud:ls actUal orep land in 
-abUUng oultivation. 

Semi. ~i--h. discl'llp8JlCi •• botlieen pilato ",,4 g""",d data can b. 

_ o:xplained by tbe ditfe;oont _si ... s and -shapes' or -~ot; .... wall as different 

,min1m.un a1'9a9 for i.nte~reta.ti~ ,Sma or the discrepancies aro also duo 

__ to error. in ptdlrlooati-Ol>,-9lI pha.!',o and_ltroundwitb the help of l' S:s,5lO 

tq,o maps, Atiliual.pin pointing of th~- plat cant-", en tho ground is ".thor 
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diffioult with .tho halp of thiS. .map •. ..In .9.l'l!'?,,\ .. of shoul; lla 'n\. ~n tho 

planilnot'rlC pqsltiOIl 1.9 possiblo. 

J.6 2. Pellientage Of Actw!! Shifting Cultivation To Total. Forest Area 
A.ff)cted By Shirting Cultivation: 

Though a large chunk of fOJ"Bst area may be affeq~.~ by shifting 

cultivation, yet the aotual area. p"&l.r ~~tivation (crop ~d) hy tribal_ 

at -& particular time is mlXh smaller, the rest being cov6].'9d by coppice 

grovth., The shifting cultivation is pra.c:tisod nomaJ.lY on a cyclo of 

6...s yoars. The tribaJ.s, praetising shifting cultivation, clearfall a 

small patch of f"oreat, grow Bome crops for ~ years, abandon this area 

and then cloarf<il.l adjoining forest· growth for cul~ivation. They usuallY 

l"9tum to the orlginal site after about 6.-8 years by which time tha sito 

is coverod with s-e m. high ctppleo growth (tamod hora as regrowth) and 

tha fortUity of the sito is supposod to havo boan restored. 

In ord3r to find out \that porcentago of tho total. a:ma affect-ed 

.l\\LshUting cultivation is .. a.ctUllJjy -cilJ.1rl._e<l. by tribals in a part:l.cular 

year, 0. stulV wa.~ lIlS.Os en aerial photogre:phs. 

450 plots distribubed systematiCally in cluster of two each in 

65.lV14 sheet· "ote inte'-l'ro~"f on a~rial photographs. Photo plots OOling 

in· shifting c:u1.tlvat.1on were further rllassii'1cd into two oategoriesl-

(~) Plots i'll.lling in regrowth on a.banoonod shifting cultiva1aion. 

(2) Pl-ots .. ;t'alling in actual cultivation (crop land) 

Oul; of 70 plots i'll.lling in shifting cultivation, 52 we"" classified as 

lregrovthl end J.6·plots os lactual cu1.tivation' (crop land). 
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en tho basi. of plOt' phCto1nt"1l>"""tion 11417 hOo of foll'lst area, 

""1oh is about 15.6~ otthe tctOJ: ~jl~oi...m.a or '18.7% of the tctal. 

:' d:'>1'8~"l:!iJifc;tY'~~arfect<d b7 !!hiMr.g Cult~vati'" out of, 

11417 hOo forest area affeOtiid by sh1l'tillg cti[tivation onlY e.n area ~f 

~:'B h", er 25.7% "88 aotually"u:lIloir cul.t1~on (crep iand) wdng the 

IIoaJoca of photog~. tho -f!1n1i>g 8481 ha, being abandcood shifting 

oult1Vati\m, lIBII Occq,iod by cOppio,,: t'lgrovth, It ahe". th~ out of 

&haUl; 4 haotaro~' :fC'~st 'a~a &rfactod by shifting CultiVsti.cr." only on. 

hoet'm arGo. 1s 8Ct~ '~Qd for aroVing agriCultural creps. In ~hor 

....... ot'.-j4;'hbc·taros or forost a1'68, 1s ,tl1strcuod for ono 'hoctaro of sub~lstanco 

agriculture. Thorofol'O, ~~1"t1ng cultivation 1s a"volY wastoM cypt~ 

ted sadlor it 1a stqJpod bettor it ia both f'or'forost and a~~~uro. 

17 ~Ll!II BsrDWSs !WID ON OCtIBIIl!!!' ca?UI!D ANJ) Pll!Y!O WA: , 

On, tohJl ~ 1Ii Vetoii\l\;'1c cluster, s~in,g 1'''' used. ,'Th. !I'U~ 

,,_ """ dlv1dod into regular g1'1ds, each of at' longltudo and ~' lllloituc}l 

011 oM 1"ch tq>i> ,..pi;' xi; ,each' lil!1p " clushr of 't'':'o pl~~' "'''' syst_ 

tiooUy laid out \lith tho'1:entre oC ~rst plot coincl.cit"n~ .dth the Erid 

cen,t1."O"an4 ~ond piot lOCated b:)~ .. ~vard:J fran the oontro of yho 

f1rat.'pla~ Botb plot .. voro "<r->"ro in lIhapo \lith. on aroa of 0,'1 ha, cach, 

reSulting in ~r 1tI!Iabolty of about a.al$. Duo ,to lIon-;ava1lablllty 

• <Jf .. ,"riel photog~"AA ;tilDci.l>~rati~ostion cculd not ~ d:mo,<imd 

hanco tho """"lOS in 'hirious otrata, \/Oro not inmponmntly l1st~bU¢od on 

tho principia. of optimUII allocation. Ho\lO'Vo"; poat;.st;"'ti.f1cation ,'\IllS 

sttOO!ftod tor lIIUIl)'ll1s ot data, 
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The ground izJV'snto:ey- data Vas ~Bed taking tire' st1"8.tum area 

fran. photo interpretation and voluma/ha. infom.a:ttion in~ each stl'9.tun 

.fran. ground plots. The ground plot l~~ut was SUpsr1lnpos(3l' on photo.;..; 

lnt etpretation m.aps and each ground plot \tas classii':ted lllto one of .the· 

phot'~' strata. Avere.ga volume pe-r hectare in each stratmn WaS then 

caloulated on the basis of grcl1md..pl~s infonnation., 

~.able _ 9 gives ne,ceSSaty infotmation on simiplilig ert\?l" in 

- est.lmat1ng ,vtiLllInO par haatare and total volume fl'(!!! gro1llld data alone 

as wdLi' as ~frtin :canhinod phoi!o' and ground JIlsthod., 

S<ypp'jng orror in .Bstimating VOJumo/Ba. Md Total V01un9 

stratum 
i ¥oJ.l1lA Wm3 iA:rca in tp; 'Total 'TaN Voluna'RCIa-
I Moan baaod $%' Photo $% 'volumo' $% S;% 'tiw 
I on gro1ltld-' I' --tiata---4.'f'-oal.!. in 'grou.-'Pho- 'Pro-

plots I I culatcd lOOOm 5 nd I to I ci-
I frcm I , data I and I sion 
',ground' I alono I g~ f 

'&it.a - I 'ound I 

: alono. : :~c!: : 
, ' 'b cd l 

'1.' High VcQ. 
Foroot 

'" :98.\1 : 6.4 31475,4 7.5 5,9 .'i!l 

~Hodium~~~l 
"_ .~ Forost -

2llE93_ EI .. 4·": 1.5:rJ4,O,-,<9.a : 5~1 ,.25 

5. LoW' Vol ... Forest. 48.3 7.1 122709 10,8 5925,0 12,9 7h .10 

4. Plantations 27.2 :?4,4 7467' 45,7 aJ3,4 &.10; 24~4 .22 

5. &nI'king Cult1- 19.0 
Vl<t:lon 

:?4.4 60456 "1'7.8 1146,8 11).2 24.4 .65 

6, Blanks 24,2 25.7 41323 2:),3 100104 52.6 25.7 ,62 

7. Cultivation Wid - 12.2 lB.5 258799 7.1 311)3.1 17.8 l£ 3 .83 
HalJitat~on 
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The relat.ive precision glven in tr.o above tabla indicates t!::J.t to 

eet' tl:e sa:a.a precision (as obtained fra:1 cc:r.bined photc r,rcnnd method:) 

fl"Cr. erour.c! sSJI!plir.e alone, \/0 would neod nsam four timeD tr.9 nUDbor 

of' ground B~les 11\ Hid" and Mectl.QD VOl\JD9 st. rata, and three t1m&3 in 

LO\l Vol me st rata. 

In reality no stmtitication by volll:lQ c1asn \las done on tho r,rO\U1d. 

Above res~t3 for Cl"Ound clata o.lO:-.9 (Col. 3, 5 'and 7) have been calculated 

83Sl~i.n~ that f.'ield 01"8'01'9 <lc'Jld havo done the slIDe streti !'1,caticn en 

,,·'groun(3, as .... as done 00 aerial' flhcttographs. 'i'~i$ is not strictly true, 

The main point brought a:'o:..-t' by 'i.'able ..0 ia the hleb variance in 

estimating'the stratUl:l. are:·! hy Cround sampllr.g alone Tiline ground survey 

olene, errors 63soeiated >lith area are r:tuch hi~8r for VAriOUS veluno strot.a 

c~ared to thnt of vol~o!hi:-'_A leSSer variance in estimating voltr.,e/ha. 

-liclUIa-n61;"-1IuJ;1!t6ntUllY nIt<i:-"t!i. prec1SIoli ·or totlli .01"". estimate. Tho 

~"t>nt"1'1lJtttfOI!·"rli~"llt"-'~li'!';i1'6tlltr1:<l·rrOl!·li'''iili::Ing error in area 

est1m.M:.l'~ ,very 3nall. Follcwir.:g ~crt.art. co~l '.lsi en can be dro\Jn 

st~ln.ct!tion frar. {!I"Otald cats. mey 'l"'Csult fr. le85 variance so ft:lr 

as estb.fttion o~ vOllile/ha. by' strata is c:oncerned, but estimation of 

m1"!'l.t\tll drea 1a 'ssscci,atEJi ~~~, ~~_£?l_!~.~~,E! .:rh~refore, estimation of 

tc:tal, vol \n8 ''by Btl'llta f!'<Jl ground .data alone is 3Ubject...to high sampling 

error !i:se cf nerieJ. phot.o;;;rophs With 10',.1 Intensity g1'O\D'ld s8I!Jpline 

result3 in signif1cant gnins It '::111Y, hovever, be ransnbered that this 

gain in p~islo!':. is ia adr:t-ticr. 'f4Q the Innduse.a.nd forest cover tyPe maps, 

~c~ are ils:>0rtant '\qo-pl"Qducts of photoL'P!terprstatlon . Such mOps 
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cannot be prepared 'With ground plot data alone • 

• lll.. IllilLMrD COST J!{)R PHOTO INlERPlISTATION pREpA_ mION OF LANDU$ AND 
FOREST COW; TYPE MAl'S AND IJIEA CALCULA:rICN FOR THE PRUn:Gr A-'lEA: 

The cetails of time and cost involved in photo_inte'llJretationt 

tre.nsfer of details on base maps,. a.~a. c~culation of l~ause and forest 

... ~.~y:~r. types and preparing t,racas and KodaJ.ine prints of stock maps on 

r.: _~5,::Bo scaJ..e for the entire project area of m,416 Sq :km. are given 

beloW The number or 111 sheets involved 1s 16. The prints of existing 

'aerla3.: .. phot.~Jv...~~'l_: 60.000 .~.caJ.~ ~th a fOJmat size of 25 x 23 em. 

were used for photointstpl"6tat:'-onCl 

lB.1:. Time ~e@ired FOr Photo-:Intemretatiom 

18 11. Tot'a! nU!J.b~l' o;f p~l(:~to'gl'fip~s_ covering 
the project area 'eff "ID,1lj£' Sct-i 'km 

:lB. i2. Average· n"l,tllbs-r ,of pl)_otographs inter­
pT'e~ed per d,9;y" .per.man. 

18 15 Nuober of man-d<.\Ys required.to interpret 
me photos coverihg" the pl'Oject area 140 
including Sundays aria holidaYs 

18.14. Nunber of man_dlcy's required f"or field 
checks of photointe~retation including 100 
Sundays, HoliilaiYs etc, 

Total: 

18 .. 2, Time Required For Transfer Of !StaUs FIom Photos To BMe Maps 
a.nil Area Gal.culation 

,18.21. Nunb'er of man-days inCluding 70 
Sundays and holidayS required fo~ 
tI'atlSfeI_' of interpreted deta.:ils on 
to 1" ~ 1 mile (1: 63,:'£0) scale 
tepo m~s. 

lBo 
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:IB,22. Number of man-days required for area 
caJ.culation of different landusa and 
forest streta by 5' x 5' grid including 
80 holidays and sundays 

Total ... 400 

1£ 3. Cost Of AeriaJ Photointsmretation Area CaJculation & Manning: 

18 31. Cost of aerial pho""ography on 1 : 60,000 
scale for the entire project area 

Cost ot phcrliointstyJretation. (i e pay 
and allowances of one inte:Il:ll·ater 
@ ". 450/- pm.) for 240Ldays or soy 
B man-months 

JB .. ~3 Cost oi"tmnsfar .o.;f' .intsllJreted details 
'. 'on 't·o· baSe -·.maps .~d· area: calculation 

(i e pay and aJJ.o'W'ance's of"one ,Surveyor. 
,_ @ Rs 2EIJ/- p.m,) for 480 man-days or 

say 16 man-montbs 

.18.54. Cost of fair dra.w~n!It tracing paper, 
KodaJ.ina prints, BlmIIonie. rolls and 
ow:r-head charges. 

JB.4: Sumg,8.ry Of Time And Cost: 

~,s 63,000 

fts 3,600 

Rs 9,400 

Rs 80,000 
0:-:-"---.---

JB.4.j.. The tima required for photointerpretation, transfer of 

dB.tails on base maps, area calculation 'and mapping for im araB. of :lD,416 

sq. km is 72:1 maq-dey"s :i..~. 7 ml1n-d8y;s:per lOO Sq km ares. 

18.42, The cost of aerial photog~lzy' and a.lJ- other operations 

.~~~luding cost of ground sampling) is Rs 80,,0001- for the entire project 

area of 10,416 .sq. Jon Vlhich cbmes to P.s 768/- pet' 100 sq. kIn. or Rs. 8/-



Identification of individual Species even on large scale photographs 

(1. 10,000 to 1: 2),000) in these )'lli:l!3d miscellaneous forests, canprising 

hundredS of Species, is rather doubtful. Teak and Sal (~ robust a) 

are pre.ctioally absent and no other Species is round in g:mgarious standS 

Identif1cation of bamboo, atleast wherever it is cammon, is possible on 

smh large scale photographs taken in proper season. For pI'einv6s-bnent 

survey of forest resourceS small scale photographs on 1 : 40,000 scale, 

taken with modern precision camera and 6 11 focal length lenS in suitable 

season, appear to be more suitable &naJ.l scale photographS afford a 

relativelY much ~der vie'" of the terrain and vegetation conditions and 

only a small nunber of photog~hS is involved Transfer of' i~tetpl'6ted 

dBtails on 1 : 50,000 or 1'1 map is also facilitated. 

Broad landuse classes and main forest cover types (condition 

classes) can be easUy interpreted on good quality 1 : 40,000 scale 

photographs. The forest can be furlher classified in three to four 

density classes,. thI'69 broad volune strata and three site conditions 

Height estimation is of course difficult It is also not possible to 

ic)3ntl.fY bamboo on such small scme photographs Various forest cover 

types such as good site forest, poor site forest, degre.ded forests, .plan­

tation areas, shifting cultivation, blanks and grasslandS etc. can be 

identified on such small scale photographs Even for location of p~ots 

on the ground, such Slrl8ll sc.a]_e photographs aN use:f\iL 
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The cptimum season for aerial photography appears to be racember­

'J~ua:ey, OrJhen one can cH.stinguish between moist.9vergreen and dJ:y 

decidUous fore::rts 

Aerial. and gI"O';lIld. re.qonl'l,8:issanc~ of. tl).e ~~a by the phctointe""'P:reters 

._~o. c~~Ck tb.¢.r .. ~tl:teIpr;etatio~ is .,of g~at value in i.npreasing overaJ..l accu­

racy ,ot, ~It~erp~'!i:atio:p... Mo.4el ste:reo~rems aJ.so proved useful in inter-

; .. p ~t.a~ion. 

The" lOcation or "Photo and Happing Secirtcin:and 70 Forest Survey Parly 

at Dehnld'l.lll ws fO~d -tic be ~f' grea.t advantage fo"r quick',tra.nsfer of 

irtel!lret8~ de~a.ils on base ~s,. /irea,_calculation and printing oJ: maps 

It :r0ul;d .be i.&aJ. if both these ~frices are located in one btdlding for 

a ,better coordination, of all intetpretation and mapping work. 
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