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WAT THE _REPORT OQNTALNS?

Technical Report No. 2 nPhoto-Interpretation and ¥apping®
15 & supplement to the main report wPre-Investment, Survey of Forest
Resourcas, Bast Godavari (A, P.)" issued by the Organization. This
teochnical report deals with the use of aerial rhotographs and
photo—interpte'tation procadures as well a9 maps prepared for the
Eest Godaveri Catchment. In spite of small scale of photographs,
aerial photo-interpretatlon reduced the ground inventory work and
jnmproved area accuracy considerably thereby improving precision of
total volume estimates by strata, More important conﬁibution of
aerial photographs was the production of reliable Landuse and
Toragt Cover Type maps on 1" = 1 nile scale ina relatively short

period and &t 2 conparatively low cost,
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1. I NTRO TION

An ‘Brés of 10,416 sq km, was selected in East Godavari

eatchment of Andhra Pradesh for Premvestment surysy of Forest
Resources, during the year 1969-70 The areas is rlchly endowsd with
forest wealth, whose' potential has not yst been fully harnessed for
the econcmic development of the region  Small scale aerial photo-
graphs have been used for asgsgesgsing the forest resources and for

preparation of forest maps

2 u 0N & BX SURVEY_AREA

Though the aree ls known as East Codavari catcoment, it lies
both en the sastern as well asg weatern side of Goda_vari river The
ares 1les bobwean latitude 17° 15¢ and 168° ¥ and longltudes 81° and
82° 45' B, and is shown in Figure £ ‘Bastar distriot of Madhya

Pradosh and Orlss. State form the north-wastern boundary

'Ihe coust of the Bay of Bengal is hax‘dly 25 km. as tha crow
flies i‘rom t.he nearest poi.n’b 3 'the survey area Rajahnu.udary and
Visakhapatnam are t.he n-nin market perires near 'r.he aroa af the total
ares of the project (10,4-16 ‘g o) nearly 70% is estj_mated To be

"edvered by fargst groyth
G - NAG,

.The trect 1ies an the Emstern Ghate and ia mostly hilly
&xéoph the peripheny and small valleys insids™ The hilis mzy be
alviged into two maln groups; one west of Godawmfi river L e near

" Polavaram; end the other, ezst of Codavari’ “The first group of
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hills is formed by a pert of Bastem Ghats and 1ts buttredsés
most prominent feature in this group is the 'mbtopped cfest of
Paplkonda rising to s haignt of 756. . a.bovs HeBele The atorage

elevation of the hills is 460 ma- abovs m.s.l. .

The group of hills on the eastern side Of-Gp\_:l'ava'ri river
constitutes fhstem Ohats and the ridges run north-east to. gouth-west,
more or less parallel to the coasts The elavation rdnges from 150 m
to 1526 m r:ﬁleﬁu'ppef'slg_pes of hills are quite sbeep and.the tops are

gonerally flat with 1ittle tree growth,

Godavari irivar' padses %hrough‘ the', Bouth-wvagtesr pqx‘_ﬁqn of
the area from north-west to south-saste - The Silem river, vhich isan’
important tributa¥y of Godavari forms the north-western boundary of
the projeet Pa.mlem stream e 8568 thrtmgh the heert of tbo rich forest.
and draine the north-uestern perta into Godavari ¢ 'l'ne other important . ,
atreams draining ‘the area are Eluru,, Tandavn, Veraha, Psdda Eru, ete

On the hole, the goreral dreinage is from ndrth to south

The area is thinly populated. The tribals living in the
area™firy H11l Reddis and Koy, There are only few roads in the area,
uhich “have been conatmcted during the Tast faw years The tract

is hogtly inaccesstole and inhespita‘ble

‘v4 GEOLOGY, ROCK AND SOTI

The predominant rocks of this ares are Gnelsses, Kamthi,

Barakar, and Rajahmundary sandstones
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The soils are from dry shallow stony soils to réd
Interitic spils The occurrence of 1ight lqams i1s not uncommon
ground Pohlavax;am and Gokav_aram ranges Flat and gant.:l.y- sloping
unds of Gokavaram and Sudhikonda ranges distinctly sh’cul the red

lateritic soils

The solls are fairly deep.in the valleys and lower hill
slopas  On upper slopes, the solls are shallow On the flat hill

tops, the soils are very shﬂlb\rﬁi'&h*'rcr&q- otfm Crops.

‘5 QLIMATE
The climte is t_;-upial monsoon type with average annual
rainfell of 1500 wm. Most of the rain is rec‘eivsd during t‘he bsuuth-
west monscon from June to September Rbout 15% of the ra.in is
recolved from October %o January during the nt;rth-eaut Tmon soon
ﬁoi;mre; :'Lé available for mjm" portien ‘of the yoer except from
J;;}luar‘; to May ~Eearly im the'dry ‘pertod, heavs. dew keeps the soll

otat  but Yofer oF mofitore soarotty-is felk

6 GOMPOSITION AND CONDITLON OF THE FOREST

The forests are generally of the Southern Tropical Declduous
type - Therg are varlous .fypes found in this region dspending on

geagraghleal location, altit

, ralnfall, soil development and other
blottc factors —Agcording tq Champion and Seth (& Preliminary B

Survey of the Forest T pes of Indla) the following forest Lypes are

Contents



met with in this regiomg-

6,1, Southern Tropical Dry Decidudus forests.

6,2, Southern Tropical Moist Declduous forests.

6,3, Savannah Type of forests.

6,4, Dry Thorn and Scrub foreats, .

The distribution and cemposition of the above types are
given in the Working Plan of Kakinada Divlsion and these are described
briefly in the following paragraphs:

6.1, Southern Tropleal Drv Deciducug Forests

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

af the trees is 15-20 m. and the forest is deciduous (leafless) in hot

season from Janvary end to May, The canopy 15 irregular and generally

open to rodiun dense, ' Many trees in this type are in flower when
“leafléss. 'I}Hé ;Jn.iei‘éro'-;'ﬁﬁ consists of open tﬁéi-ny busghes, dhrubs and
*giasses with Fou clickore,

The top canopy in this type consists mainly of Anogecisgus
latifolin, Terminelis tomentosa, Pterocarpus marsupium, Legerstroemis
paryiflora, Adina @g;gq la, Terminaiia belgrica, Soymida fetwlfugn,
Stergulia urens and Garuge pinpata.

Teak'(xgmmﬂi) is conspiléuous by its absence in
, this types .
Bablica offisinalis, Aegle marmelos, Bavhinia Trcsmoss,
B_\;mu.ium_, “Ervthrocylon menogyium, Q&KE__QMLL
'e arvi ﬂgﬁiﬁ f‘iﬂtul& ahd & dgl ggtusa are

Contents



5=

gome of the commop trees found in the underdborey

Bamboo (Pendrocalamus gtrictus) is found scattared
but in some places ib 1s sser in pure and dense patches

ik forest type occurs upto an elevatio}n» of nboub. 1000 m.
on the hi.lls Rdinfnll vnri.as L‘tam 74 - 120 o with dry end pro—
1ongad ‘hot swmmer and 1ong period of drought 'Ihe dry déciduous
type of fm:eats ere cmmanly found in éud.ﬂconda, Yalosvaran s.nd hil)

‘slopes, of Addathigela range:

Upavy grazing and froquent fires 45 the hot season ane

coumon features in this type

This type 1s confined to valley bovtoms and sheltered.
1ooalities as commonly aem,,m‘.ﬁdda,ﬂ’ix.g‘al; rangs 1t ig composed of
high forests with.g height of 20-36 m. apd d?,a.r_’acterj.sed by closed
conopy  The foreat is loafless erly for.n shord perivd end new flush
of follage comes agaj.ri by end of Mays The top anopy ¢ousishbs of
d.ec.mu.ous irees, nndsryooa of se'ml-—dscid\w\-\s speciss and ground flore

i ewrgraen molst plnmes :;a.na ‘brakes e.ra CcOmmEn @nd in shedy

aTens Bpiphytes are presan‘c o t.reus The mmber of climh)fs ond

1iznes i¢ cemnaraiidely more

The top canopy comnonly consists of Xylia xwlocarie,

Ww,w
Cafuge stnmia, mm&_m noles, Salualia melaterise, .

An_gg;:j_l_&&& and mmu_mmiﬁ_&mmﬂ Valmbln
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spocios like Palbergis latifolis =nd Tectone erandis are vory rare or

absen‘f.

The underwood wnsisté of Ougelnia dalbercioldes, Carewa
“arbores, Cordia g, Kydle calveina, Grewis ylisefolis, Crasis
figtule, Aegle M Cleigtanthug gollinug, Gmelins arborea and
Bauhinla spocies. .

(inbers ara chmmon and mainly consist of Bauhinis yahlij
Butes gurerba % Spatholobug roxburghii The other climkors aro
Acacia intria, Dioscores hisperde, Smilex rylenica, Derrls scandens,

ete

Along streams evergreen trees like Mapsifera indica
(wila variety) Syzigium cumunil, Xenthoxylum rhotgs, Irema orientalls
and. Artocarpug integrifolia are common, Terminalin ariunz, Anoseissus

acuminata are also occasaelonally seen

Gompoaition of' the crop is inﬂuencf;\d bv moisture avallability
and topography. On hill slopes uit,h fai.rly good so:l.ls X!lj_ Xylocarpg,

W_\& lLiqu_P. and MMJJ& t_wznt P‘Pedmi_uate Along

streams huga mango traas are pmssnt

Tne d.lfference in Dry Deciduous E.nd Moist Deciduous forest is

hot mch 80 fa.r as com-positlon of species is concerned excapt that

ths fomer is Lnferic:r in he:l.ght and dens:l.ty a.nd axperlences a longer

leai‘-'less on (February to Vay) In Momt Deddu(_)uﬁ forost
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regeneration of Xylia xvlocarpa is invariably present but in the Dry

Deciduous forest, it is totally absent

Tho Moigt Deciduous forests ars confined to relatively
tnterior hilly tracté, uimidx werg till recently inaccessible and
uchealthy  Consequently those forost areas were less inhabited and
mcidence of biotie factors vas negligible. ’I'he ele\ration wries from

::'500 - 1_000 m and the mean- amuaT x‘ai.nfall is 150 = 200 cm with 8C - 100
rainy days Bxeept for Ebbrucmy and Mareh the remamﬂ_ng months of the
year have rm.nfal_'L in thesa forasts . The swmmér is not very hot
e%copt for’ Bacond hnll‘ of Mny and vinter is prebhy cual with dense

- foz formtmn " 'Iha solls are generally red latsols of chestaut brown

loams, rich’ in organic me.tter

6 34 EﬂEgg@h'\ Iypo OF ‘Forgst:g

The hill tops, geperally 900 m and ebove in elevation
above m.s 1 contain gmsslﬂnd vegetation with smttered and stunted
. uibree’ growth Thev are 1omlly ¥nown as Yanamass Some hL‘ll tops appear
like meadows In scma other places scattered Phoenix acaulig iz
found. Wherever some soll i‘s’j%'aéeni . ab sprinkling of stunted tree

growth is seen

The_elgvation of 'the region, where grasslands are found,
veries from 800. - 13000 m above m 8,1 The .climatdc conditions

an such hill tops go toé axtremas The nnmml rainfall varies fron

100 - 150 cm, The winds are strong and tsrnpqrntures go to-sxtremes
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1o 5% ato 3° ¢ The winter is felrly severse but frosty
conditions are not known The solls are very shallow and gravelly

Froquently outecrops of bed rocks aTe exposeds

Coarse grasses 1ike Dhemedn fwlandrs, Heteromozon gontortug,
arlstd depressa, Grysopogor montenus, ete ere coumons

Though in certain places stunted tree growth of dry
deciduous specied appears, there are no s1gna of trees replacmg the
grass growth  An aerial [light from Visé.ldmpatimm‘ towards woght over
Gudem and Rampa agency tracts upté the river Salnri_revaalsl‘extgnsive
;:ai;ure of grasslands with scattarad stunted tree growth over all the
hill tops particularly Dmmnukondu and other hills in and &round
Chintepalli At placas tbe grasslands desoend over the stesp concave
slopes and mergo—with “fhe tree growth doun below. At the marginal

belts the plant growth is sparse end sturbeds’ .Anpual-fires in the hot

6 4 orn S

Thesa types of forests are situated in dry balt where
xvorige onnal mmfall 13 80 - 100 an only The soils v.re red
‘murram derived from sand stones and are badly eroded and cr.mpacbad
by heavy grazing The fnmsts are vcry inferior end helght growth
19 5 me ér so with low densitys Bxarmples of such poor forests are
seen in Annavarem Kende and in Tuni taluks Stunted tre.;es of
;&mm&&_ﬂm_ Acpcla gundra and _zacLﬁware commonly
seen  Dodones ylsgoge and Chomelia asiabica are the cammon shrubs
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-
Besldes the above, the following two t¥pes also nead some mention,
8.5, mboo F

Bamboo is found throughout the erea as an underwood and
i3 more common in the Dry Deciduous types Threeo species of bamboo

are found in this tract:

(&) pendrooslamug Strigtug;- It 1s the most widely occurring
bamboo and is comron in-Rempa and Guden agencles, On hill slopes and
in vhlleys of: fddethigala range it is found gregariously a6 undergrowth,

In Dry Decldnous forests it tends to form pure patdies over small aress

(b) Bambusa eryndineces:- It occurs in emell patches or as
sirgle cluwsp along Btrean. banks and n_lpigt alluvia near village sites,
Between Addaf.higala and Yelaswaram the eroded hills surrounded by
cultivation are containing .plmost pure growth of stunted clumps of

this species.

(&) Depdrocalamus hemilbonii:- It is found along moist

“ghtean banks in northern Rampa only in limited areas.

6.6, $hifting oultiwetion (Podul

Shifting cultivation i1s widely practised by Kovn, 2nd
hill Redgy tribals all over the area, Most of the forest arez must
have experjonced shifti'xg cultivntmn ut one time or the other.

There is every reason to belleve th.at mast of the hill tops, now
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covered by extonsive grasslands, _m}l_st_ have experienced shifting
cultivamon in the pust. The. local tritals particularly hill
Mdlﬁ_ have fasc.tnaﬁion to dawell.over the hill tops and praotise
shift:Lng uﬂ.ti.vati.on'. Shifting cultivation is e.lso common on hill
slopes and in walleys but here coppice growth of tree spec:.es
occuples the _abcmdope;d shifting aultiwmtion sites to tha exclusion of

grasses

In Fetruary or March the trees and bushes 2re cut and
sprcud evenly During the hot so8 Bon o< slash. 1 m_t._.;_ﬂi:!l_

nlml,a_m ana aapai are common crops: grovn by Lritﬂls

The Ahifting cultivation is practised with a rotation of
roughly 7 - 8 years As soon asv the cult;l'vuﬁicn 1s abandoned,
forest species like Xylls xvlocarpe, Anogeissus latifolis, Bridelis
montam, etc; come ups The regrowth is gererally of goppicg origin
with lot of thorny bushes Many coppiloo shoots on each stump are

sean,

:QF - B,

The following 1" = 1 mile { 1:63,360) fopo mape- surveyed
betweon 1924 and 1232 are awailable-for the entire survey avea in

Bast Godavari:-

65 /3, 5, 6, 7, 9, 10, 11, 13, 14'and 15 = 10
65 K/1, 2, 3 5, 6 and 9 "= 8
16

Contents



-11-

In the year 1270 field survey of 65 G/1.4 sheet was taken up by

70 Survey (Forest) Party on the request of the Project In order to
prepara topo maps on 1:25,000 scale These large scale topo maps on
1:25,000 scale (6 sbeets covering one inch sheet 65 G/14) have sinco

been printed.

8 FHOT VERAGE

1 : 60,000 scale thotograrhy of spocd flcation 564 A taken
in January to mid February 1968 with Eagle IX MK II camerz, ‘using &

6" foorl length lens, is available Tor the entire area The actunl

. seale varias from 1 ¢ Sé 000 to 1 = 62,000 The flylng height above

t.he average ground dtun Ls 650 m ebove m s 1 The formnt slze of

the prints 1g 23 x 23 an with a forward overlap of about 70% and

) latsra.l overlap of 25% npproxlmately with flight diract.ion Fagt-West

The resolution of Bagle IX MK II camera with 6" lens cone is ‘tolerable
within the effectlve area of the ;hotograﬁhs, Wt the detalls &re not
clear around the edges In gegeral, the quality of aerial photogra-

phy 1s satisfactory .

& OF EXISTING SMALL SGALS PHOTOGRATH
FOR _FPHOTOLNTERPRETATION
Looking to the mixed mlscellansous nature of the forest,
comprising over 2 hundred spacles, ebsence of Teak and Sal in the
area, lack of inténslve forest management and aifficalty of obtain-

ing frash photography withln a short period as woll as difficulty
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of 1dentifying individual species in such mixed miscellaneous forests
oven on large-smle rhatography; it was decided to use the exlsting
small-scile ﬁt\otcgﬂ}“}iy (1 : 60,000 Scale) for thatoirterpretation of
vroad lznduse and forest strata The idea of detailed interprotation
" such as recognition of varlous forast types and species, height
classes, etc; was given up ;Ln favour of broad Lnduse and forest
strate  Thus the objectives of photo—i_nterpremtion were modified
accordingly and the ground sampling work wes deslgmed to get volume
por hactaro by strata and by Bpecies, dinmeter classes ete , and
aq_rial photo-interpretation to be used for getting area Anformation

and for preparing maps

10 * ORJEGTLVES OF PHO RET,\TT ON

Thus the objectives of aerial photointerpretation on small-
senle photography wars:.
10 ]_. To xeduoe field work by eliminating non-forested

'plots from ground uruisﬂ.ng and using photcgraphs In

vlocn’f.in'g the ground plcts currectly

10 2 To prepare maps on 1 : 63,360 scale showing various
forest strata and other land use classes for further

planinirig end minagement

103 To .prepsre maps of selocted areas showing suitable

- mitan far Teek and Ruoilyptus plantations
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10, 4. To mlmlne areas of different landuse, forest
' stmta and, plantaﬁian sites from 1 : 63,360 scale
maps pmpﬂ!‘ed {rom aerial ﬁxoto—i_nterpretatmn :Lu

order to improve the.accuracy of total volume ostimatess

NON-FOi PLOTS M GROY TN

_ This work vhs dono only in one shest i.e. 65 G/14 for spocial
survey. According to the ground san;pli_ng design the whole of 65 G/14
cheet covoring an area of 734 sq. km. as aymmutimuy»dividad into
grids of 1' longitude and 1! latitude. Thus there wers 225 such grids
in the sheet, In each grid a cluster of two plots was systematically
laid out Uit:\_lbthg _centre of the first plot coinciding with the grid
contre whereas the centre’df thebecond plot wag:sj.tuated 400 metres
apart due enst from the cditre of the first ﬁlot'. Thé slze of plot

was 0,1 ha, square.

411 the plots were txﬂnsl—‘arrsd oﬁ aerial photographs by

matcuing. tha. dem.\_laan.xim!.os end 1" topo map, Bfforts were made
to locate the plot& on photés as accurately as posslble. Thils w8
done visually unz'i;r the stereoscope. . Le the scele of pnoto and mep
was swall and as the local details on map for reference were no't
adequate enough there was o possibility that the location of some
plot contresTon fhotos miy b off by about 100 - 120 m. from thelr
true plonimstrls sgs.’(i.f:ikovr.xs. If the plot centre was surrounded by @

big forest patch of several hundred hectarves, the slight error in
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lomtion was lncorsequential, In marginn¥caoses wrers tha nlot contre
wig noar the boundnry of two landuce clussecu, the arror In locntion
risht affect tho result, To rinimige this orror in berder oses,

tho plot cortro wns included in "Ferost" category, If it foll en the
torder of forcst nd cultivtion, or forest and blanks I[n ewso of
shifting cultiwatlon, the plot was included in "cultivation™ Lf the
plot fell in =ctunl cltiwation, or In "aghlfting cultivation" if the
plot fell in regrowth Ares  Thus plots fr.'lli.ng»i.r; f.ores.;t. and shiftini
in uzriéult,um, -z;\xltiw.uon and blanks uwore to be omittod from ficld
worry 3wvon 1L one plot of a cluster in the .grid fell in forast or

anifiing cultivtion the fiold parties wero to visit suan grids

As 1 rosut of phow-interprotation of 450 plots in 65 /14

srect the following results woro obtainedi~

1. Forosted 03
2 SE4fting eultivnblon (resrovtn) 52
excludini area under actunl culti-
vition
3 3lanks 15
3 Asrialturo including srea under actual
g:1fting cultdwition without rorrowvth 80
TOTAL:  45C

Thus out of 450 plets the ground partios had to visit only 355
rlots (428 plote ‘n forest mnd 52 plots in regrowth on mrbendonud
shifting cultiwetion) Tre remeining 95 plots foll in axsriculture,

nelam) shifting cultivation (without regrawth), grussland or blanks
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and hence ware not to be visited on the ground by the field partises
lor emumeration Thus aorlal mhotointerpretation of ground plots
stralght awey reduced the ground work; in terms of plots not to be

¢isited, by about 21%

The object of hundred per cent interpretation was to propare
maps on 1 : 63,360 (1" = 1 mile) scalo showlng different landuse
classes and forest cover types znd strata The forest cover types
wore further stratified by fiwe crown density classes and three broad
volume classes The interpreted detalls were transferred on
1 163,50 scale (1" =1 mile) top::: maps and the areas of warious
lenduse andjorsst,com\jype}sruéi: obtained by dot grid method

from these maps

121 i A Forp Hi d_P t
Interprobation
Hundred poreont interpretation was done on the effective

area of nll pnotographs in order to minimise the errors due to
rollef dlsplacsment The principal points (PP), which are already
marked on the serizl photographs, were transferred on the adjolning
photografhs, Match 1ines were drawn in the middle of PP and
Conjugnte PP, parellel to the eastern edge of eech photographs

Upper and lower limlts of the affective area were also indimted
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.-by red lines half. vey between the sidelap
12 2 w0 % Fo r T

Gonsidering the difficulty of 1dent-1,i‘ying in@ividnal
gpecies on such small-scele. photographs 28 wll a2s.1 : 63, 30
scals of the foret cover -type maps to bo ‘propared, a broad olesd-
flention ays(‘;un wa adopted for @l};leati,ng.—\mouﬂ 1shduse aond forest

cover types Helight meaguremsnt was not :consldeped practicable

e definitions “ahd symbols i‘or vui.oua lamluse cluusss
and forest cower ty'pes adopt.ed for ;hobo—j.ntorpmtation were &8

fallows*:

» (1) ¢~ Agrimnuml crop land including orchards,

' habitation and wste lemd Within agricultural
tract. Permanent type of cultivation within forest
or on hill slopas was included in this. Agrleultural

tres 1zmds were also lncluded in this

(2) B - Blanks and grasslands anluding bﬂrren land If
scabtered trees vere present. their dsnsi.t.y vy
5% or lsss Ths 'gi‘éeuy blanks on flat hill tops
as vell as on gteop bill slépes - outecrop
areas vere iuclude& in thj;s' ﬁ.atagoﬁ
(3) 8- Shifting mluvaum including: regrowth on’
. Bbﬂndcmed ghifting cultivation sitesy In such

arong the area under actual cultivation at a
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-irrespective of volums and tree
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particuler time my fom about 20 - %0% of the

tobal area affected by shifting cultivation.

Good site forest l.e. good forest sites

ensity. Moist

type of forest with medium and high volume were

- generally found on such sites.

(5) £ -
c (8] B2
(7} »-

Poor site forest i,e. poor open forest
gonerally found on stgop slopes, ‘exposed
out-crop areas and souﬂ\en/aspéc_ts. The forest
gréuhﬁ ws of dary detiﬂ.d\.uc'ru.s ty"pe ‘ﬂnd. _genefally
understocked with low to mad.um volima. B:mbw

wna often found in such sitas.

“Mrdats aged pl&ntations of teo.k a.nd ot.hur
apead.aa. Indivi.dual crowns wers disoernible
on aerisl, phptographsa. Tree helpht waé

generally 10 m, or more. .

Yourg plastation areas ar recently clesr-
felled plantations sites.

Ind._iy;l_.mz};l orowns wpra not wlgible on serial’

»photqgm}hs. ﬂeight genorally less than

10 m,
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12,3, Grown Degadiy Glasms

The forest cover types (F and f) wore further stratified

into five orown density classes mn aei‘ial ﬁ:dtog:ra}im -

Mors then 5% to 20% 1
More than 20% to 40%. 2
More than 40% to 60% s
More than 60% to 80% 4
Morg than B_0$ + 5

Grown donsity miy bo ueed as one of the factors for
delineating unworknble forest areas as well as for prescribing any

ailviculturel treatment

Bamboos and _;crubs were not descernible on photograrhs and

henos have not baen token into consideration thile dlloting crown density.

Density code was given in the mmarator after the Forest
condltdon class synbol ¢ g Fe 4. No density class was shown for

plantations (P and p) and sMMng cultimtion (S}

12,4, Yolume Clasees

Following three wl\m? strata sore recogaiged on nerial
photograrhs for forest cover typ-es excopt plantation areas (P end p)
This was tased o the past experisnce ) ’

K[z

Tow Yolumo 1
Modium Valume 2
Righ Velume 5

Contents



=-19-

The actusl class limits of warlous volume strata was
obtained from the ground inventory data . Howaver, the limits of the
various volume classes as well &s those ¢btained from. ground lnventory

are indicated below:

STRATA ESTIMATED ON FHOTOS ~ OBTAINED FROM
GROUID_INVENTORY

1 Low Volume 15;5.0"1:15/'};5 83 mz/‘na

$  togiun Wolwn © 50-100 m/ha - 70 ¢ o/

5. Wigh Volwme ° Over 100 ma/h.i 98 6 m/ha

These volume class limits are based on the visiblo crowns on
énrﬂi pﬁotogi"nphs While alloting volume class to a stand not only
‘the crown denslty btut els6 sige of treéi; (i eli héigbb of ‘stands and
tetturs of free catiopy) have ‘beer considerods “Inere ate cases vhere
a stand of 60-80% density has low volume as’ compared to & stend of

" 240260% derisity, because-of diffdrence in ‘hoight-growth and sige of
tPees No volume class Has Been shown fort'plantation and shifting
wltlivation as the growth was young and both the strata would fell

ipn low volume cetegory

Volume clasa code weg given in the denominator
Bxample - f=4 ®eans forost on good site (F) with 60-80% density

3
(4) and volume class high (3) 1 e more than 100 n3/he

125 Mipimup Si. f 2 To tod On Aerial Pl

Due to the emall scale of photograyhy the minlmm size of

the aren delineated on aerial photographs wes 10 ha {(ie 025 a?
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on aerisl photograph) for landuse and forest cover types Waerever
there was intimete mixture of different landuse classes or different
forest cover types, sach one ocoupying a smaller arca of less than

10 ha,, a generalization has besn done to delineate such pattern into
one cover type --For example, in shifting cultivation area, there
vere patchas of forest regrowth, Interspersed with smell plots of
actual cultivation They were too small and numsrous to be delineated
indlvidually and hende they were recognised as one pattern of

nghifting cultivation

Linear arens such as rivers, ronds, tree strips, transmission
lines, reserve forest boundary, narrow blanks ets , have not been
recognised as a separste cover typs unless their average widih wes

120 m or more i e at least 0 2 mm on photo

13, Ofl_OF PL Oy, -TREAK AND PFfAry

Small sonle photography was also used for interpreting
suitable sites for Tezk and Miclyptua plantaticns over an aree

of 734 sq. lm covaru:g topo sheot 85 G/14, -

On tho basis of information Provided by State Forest
Department armd lmitetion of interpretation on such amall schle
photogramhis, the following critersn were fixed for delinenting
suitu_bl_e areaa“f&r plantations:

S0y 13,1 . Lowar one~third slopes, the gradlant not generally

exceading 25° were treated as suitable for plantatlens,
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13 2 Arens containing good forest growth with hlgh volume
and density, lomted on easy slopes, were considered
suitnble

1% 3 Poor forest growth situated on exposed rocky arens

wos considerad unfit for plentation site

13 4 Areas under shifting cultivation or with regrowth on
2 bandonod shifbing cultivatlon sites, though may be
congldered suitable for piuntations, were excluded
from consideration

155 Blanks, gra.slands and permanent cultivation
have not been considerad sultables

13 6 The minimm area for delineating plantation
sites was fixed at 30 hectares smaller patches
than 20 ha -, though mRy be sultable, wore
considered unfit for plantations oo rocours of
practical reasons  Any aread less than 300 me in.

width on ground wes also excluded.

On the msis.og }bqgs__mxmid&r&'bions‘zﬁ altes have been
delinoatad_in sheek 66 G/14. The erea of each site varies from
3% to 2353 hectares Wnile delineating the boundaries of suitable
plantation sltes on aerial photographs offorts were mde to keep
tho boundaries reasonebly sbraight avoiding minor kinks, ete. This
would facilitate laying ocut of the boundaries on the ground and

elso for ealculating the area
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The plant,a.td.cn sites dslineated on aerial photographs
have bean transferred ¢n 1:63,360 topo-maps A1l the plantation
sitos have been serially mumbered on the map and their areas

caloulated with the help of a dot grid templote.
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TAHR - 1o
F gurr > N _GITES 1IN SHERT
65 4
Plantation Avea in Hectare Planta:;.‘ion Site :rsaai.n
2353 186 194
443 17 119
gy 18 B3
B .,
o] 141
B4 ’ 64
Te 235 22 13
B 55 28 180
8y » % 1’
0.° S8 25
11, 6 K-
12 158 Erd 4
= 1% 2 174
, "5 :

Thus the tobal area ocnaldéred ‘fi% forTeak pqd!u:alyptua

plantatlons in 65 G/14. sheat on the basis of aerial photodnhexpmtat.im

it

1s 6553 hecf-ama. 'l'huse Bit.os, howaver, , raquire dotadled inspection

..on the ground to umﬂ.m the res'ulta. In the beginning only guch sites

nwd be taken for plantation \&dah .BT0 oaauy socossﬂzla. An estimato

of tha totel.. m::din.g valwa in such plantaﬂm amma oan also bo
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tained fram tho Pérowt “donsity valumo mep,.

*'14, IBAISIER OF BETIEATED TETAILS FROM JBRIAL PHOTOGRAPHS 10 BASE
N S AND PRINTNG OF LAND UK AND FOREST COR T 5

14,1, Iransfer OF Detafls On To Base Maps:

Affer the Imberpretation and mabching of detalls on aerlel
photographs the boundaries of wvarlous landusa alasses and forest
cover types vare trensferred on to 1: 63,%60 (1" =1 mﬂe) scale
topo maps by 7 Survay (Forest) Parby, Survey of IndiB. As tho scale
of phdtogréélv does not dlffor mixh from the scale of map and as
1imited time was available for this Job, the photo dstalls Were trens
ferred visuslly by seeing the model under sterso and by matching local

- dataile on meps, ’

Tha trensferred boundartes werd glvan sppropriatq symbals and
varified by photointerpretersy T_l.u;_aa maps cn which the Jend ufe and
foredt oover boundaried wore tmsfgrrai Woro uded for d410a Qiﬂ.culation
of dfforort dovar types by dct gﬁd mothody

ypes a8 Vau as scne ngtural ‘and’ Guitutel X‘eatutes bub no

. omtouﬁ, wera mda in Burvey of.Indla through 70 Survw (FONH*-) Party,
These kodalina prints w1l pe:kept as nasher coples to ba used for
printing large mambar of copleg of bhe su:bri‘i‘:t&i,:'wiex.xe.ver roquired,

For project use adsquate number of amonis prints Were obtalned fram
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i
tro Kodalino prints, Howevos Landuso and forest covior type msp of

65 G/14 shackioh 1+ 63350 edalo vas primod (S0 coples!

Tho armonia:prints an 1% scalc. voro also modil‘or,g&nsmi::mf-fd!
oF 1anduso and forost covor typos in ordor to campile and print a quartor
1nch forost fosources mup for yaoral planning and oridntation  Fer
quirter inch'map orowm. density was anitted_and poor site ndmst (!‘) and

. plantation auqs (P and’p) Vere ircluded inrths uﬁoining good s“ita
forest (F) ‘L‘he mindmum sizs of the landuse class lor L‘opest cdvcr type
shown on qun)ter inch map Was kopt 1 x 1 ome of 40 hoc'unos. thus tno
quartor inch map ghows cultivatiop, shifiing culcivation and fomst aroas
by three vqlume classes in addtion to important dminage and cdtuml
fentures in apprcpzﬂn. oclours, ‘500 oopies of chdm. Rosources nap on

1/4 inch scale have been printed for use.
The t1tlo of thess mspa will be a8 nder

PEEINIIVEN SIRVEY OF FORBST EBCIRES
"CEMRAL M8 (BAST (DIAVARI)
LAND-UE & THEST COER
TIPB Mip

15, A G. ve

15,1, Aren of ALIfeTONT landuse and forest cover fypes Was caloulobod
from 1 63,30 scalo maps With tho halp of a dot grid tamplate, Bach
dot ropresonts 1,457 ha, on 1t 63,30 (1.0, 1" = 1 milo) scale,
Fmallost wnit of aroa campilotion was 5! x 5' grid, Tho aron calculation
was deno in 70 Survay (Forost) Party, Survoy cf Indiu;

The deteils of ares osiimates as ohtained fram 1: 63,30 scale
maps, proparod fram photo-drtemrotatian, are giver in Table - 2,
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In Thble « 2 shifting cultivation has boen included in forestod
areay The total forested area including ashi ftinyg cutivation i3 72684 ha,,
vnich foms 63,3% of the total survey areds The cistribution of forested

aroa by volute and crown dnsity classos es obtained fram phctointerpre~

taticn is:given th Table .

) 1, Low Avol

e . . PR
(1550 m%/ha,) - 2%3%° T'@730 11697 2 -, 122709
2, Medlum Vglume
(50-100 m%/has) 42 2181 68 285D 4“8 212893

S High volume .
(100 +n%ha,) - 410 250093 64946 319159

7467
Ss Shifting cuti- - - T W : 60456
TR i TEo

" tote: = Flantation and ammrg cultivation areas vers not stratified by
Volumwa and densifly, Both thess classes fell in lov vdlume class,
About B,%6% of the rorestel area (1,6, 5,8% approximately of the

totalsurvey area) 13 nffectod by shifting cultivation, An ares of |

%213 hoctares of the poor site forest has goh .a crown density cf 1ess than

0% & can, therefom, bs treated as unvorkable, Thus ot of 66222 ha.

weder forest (excluding suifting cul*ivxuon), M215 hq, 1. 5,16% can be

treated ns unworkable, ' To this should be added same good site and high

dersity foreat ares sittated on stean slopua or in {n-accassible
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looalities, which wAll have to be laft out from exploitation on silvicul-

turel and econamic grounds,

The dstailed brosk-up of area by orown demsity and volume classes

in oach map shoet is given in ippendix ~ I,

15,2, Amea Galewlstion O Sogciel Survey Ares OF 65 G/14 Shoet:

Tho area by landuso clasases basod on 100 porcant irtemrotation
es obtained fram forest covor typo mep of 65 G/14 shoot by dot grld mothod

is as fallovs:-

TABLE - 4,
8 4 Shgot
: : . SOUISO .. Photolptomrotation- 0%
... Landuse Class RS """ 'Aroa in Hootarcs Porcantago of the
Tctal arga
- POTOMBE avom 48,8y 85,79
w2y St fing culttimmtica : o
ircluding regrowth 7,848 10,69
5% ‘Ranks 4,0% 5,48
4, OCitivation & habitation 13,23 18,04
— Totals JS —

‘-Gg&lly the foust land includes f_gnstad ares, - ahln.ug onlbivntiom

- mdhhnko. -Thus ths" pomantngg ot tmwf- lanfl to f.he tdtu pognphicnl
TATea om0 vC LSS TR+ 0,60 + 548 = 81496‘0
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The break-wp of the forested area by crown density end volume

classes 18 as follows-—

T =5
Forested are: Dopsd: Volume Glass
in 65 aet Bast Go

Source; photpintempretation 100%
Crown Density '——Jhmﬂi__—' Totel
(lasses i Poor V%'Luna | Medium golume High Vol\me :

5-% 469 - - 469
DA0E 7135 023 - 9058
10-60% 760 11345 198 12303
6080 % 153 1815 14525 16499
80% + - 43 9912 9955
Fobal 8523 15126 £AB 3G L 4Bpd

The break~tp of tha forested area in 65 G/14 sheot by orowm dsnsity
and slte quality 1s shown in Table - 6,

TAHIE - 8

atod & b ita ty in 65 4 Shoot

Bash Godavaril

.- Soyrco; Photointogprotigtio

g sit £ od aite sbs or sito Foxosts Tob
5-0% B4 185 469
D-10F 6,970 2088 9,058
40-50% 11, %9 934 12,83
60-80% 18,499 - 16,499
80% + 9,955 - 9,955

Total 0Tl 587 4. A

+
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Thus the pocr site forest fems 6.6! of the tctal forostoed area in
65 G/14 shuet This poor sito forest is locatui r.cs‘t.ly on stoep upper 31opss,
oxposod out~crop areas and 1s ganorally wnderstocked, Out of 307 ha, of
poor site forest, 70% area has gct less than 4% crcvn donsity Therefcre,
poor site forests with crown darsity less than 4% (1 e, 2273 ha,)} can be

treated as un¥orkable 1n 65 G/14 shoot,

16, INBSTIGATIONS CH THB %EMI],IT! CF PHOTO AND GRCUND DATS

Bty Lokideuisd SIags Data On PHOLD KEG GIOUG:

The ground and photo data of 450 plets belemging.to 228 olusters laid
_owt systemalically over an avea of 7535 ha, of 65 5/14 shest have besn

- compared,

ASU‘pluts vonumu m

000 'scMal photo_graphs and

‘irterpretad unjer stereosoope as regards 1&:&.133 cln:uos. on ground only
8 plots were tackled as the rasaining 54 p1oty f611 on non-forested

land sash a3 agrioulture or blanks,

The sl 20 of ground plof - 0ol ha, Square, On photo the sizo of

plot vas hbout 4,6 hay and Y.rn shapu Jas cncular. It vas not practiceblo
to have the samo sdn»md sha;m of plot both on photo md ground, duo to
“amall il o or photol(;np}'y The lassification of 450 plots acoording %o
plot phot.cd.nto.rpma‘kim and grownd Inventow is swmarised in Table - 7s

Contents



. .
FYY pot..G;-nund Plot Photcintemmtatimi'

Invantory
Porost &1‘ l'r.'r.n culsie. I
! vation .
] 1 14
1, Fcrost 21 k) 3
2, Shifting s s - 1 12
culbivaidag,
 Slatps 2 - 1 - 13
B Cultivation L - 61 74
N
. 433::.»_41& 45
° T s
: ‘"‘ﬁi‘mﬁmzm uc_z.,a s only rogrovth on abandomod

<8 fting cultivation whoroas th‘!cmﬁva‘m(shiﬂina) is
“4ncindod 4n agribulturc,

Tho data in Tahle 7 shovw thet ot of 52 pLét fpridtted to 'Shifting

axy

uut.ivution an prctcs, % have boen allottad to "Forest” ground, This

is nol surprising as #8zrovth on abapdored sr.iﬁi:.z,m.lt.ivaticn i3 5~ Re

Il Ind Yook “hJ.ymm;Joms‘.. on_the grc.md. Cn aerial phctogrent

————.

te easily distinguished

& 15 rather difficult,

.8 Lo forest on greunds Cn photes even such ota which fem part
o ﬂ-}ﬁ %'1 o rm.‘gf P ’-t~ pl ?

.&&Eﬁ‘dﬂ-i"n cult.ivntio- bt ere act nl_u dsr ‘\:l.ltimtion at the timo
Tinle ey

Lgl;ﬁ{._pb, -OGTePH are allottad to agricul ro.” Méraover, -tho distinction

'l’mml t-m 1.md, \vh. ch i ay'ncrvmous to regrcwta on mhi fiing

s cult.ivn’icr., ard forest 13 not nl\ﬂva apparert on tho ground,
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It nay slso be imberesting to'camare the plet classification
into diffsrent landuse clasogs as per ground inventory, plot photo-
imtdrpretation and hundred percent delinesticn on photos, For 1003
dal dnestion & mlidmm area of 13 hay -was oopslderad 8 camared to 4.5 ha,
;‘fb:!’.‘p}&~m_:tp-m¢ion and 0s1 hae in grownd ifivemtory, The data is
ﬂu_m?}ﬂ-seijg; Tehla'8,

Lend use Class ! __m;zﬂ.uwr_,_m
' Ground ¥ F1ot Fhotointer= T 300% Phob or

. + v o

11, Fotest ‘w1 03 28

2. Shifting 12 . 52 52
Cultivation ’

5 Blenks 18 15 3

4, G tivation 74 80 m
habitation

| Tal 70 [ el

Nobo S fiing cultivablon undor Gale 2 & 5 4ncluds cnly rogrowth
“ en-abandenod shifting culdivation sitos, whoroas oultivaticn
and babitatichunder Ocl, 2& 3 includos sotusl arcp land in
ahi_fung cultlvation,
Saie ‘6f the discrepanciss between photo énd grownd data oan be
.. exmlained by the diffepant gizes and shepes of plots as will as dlffevent
_ minimm areas for inkerpretation, Some of the dlscrepancies aro also o
to errTore 4n pLét lacation.on photo and ,gmund"vith the help of 1 - 63,360

topo meps. ~ Adtual pin pointing of }:};a_'picﬁ ocentre n tho ground is mther
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diffioult with tho hdlp of this map, .A4n pryon, of sbout 50m. ?._n tho

plarﬂ:not'fic position 1s possiblo,

1B 2 arcentage Of Aot Sh; Liv: To Tot Forest A

Though a large chmk of forest aree may be affeqted by shifting

cultivation, yet the actual ares }mder cultivation (omp ;Lmd) by tribals

at a partioular time is much smaller, the rast baing covered by copplce
growth, The shifting ciultivatlon is practisod nomally on & cyole of
6;8 yoars, The tribals, practising shifting cultdvation, clearfall a
smell pateh of forest, grow same crops for 1-2 years, abandon this area
and then clearfdll adjoining forest growbth for cultivation, Thay usuelly
retum to the orlginal site after about 6-8 years by vhich time tho site
18 ooverod with 5-8 m, high ctpplso growth (temod hero as rogrowth) and

tho forility of the slto is supposed to have bean restored.

In ordir to find out what porcontago of tho tabal area affected
Jhr-shifting eultivation 1s sctamlly “clntivated by tribals in a partdoular

year, o study Wes mads o aserial photographs,

450 plots distribubed systenntically in cluster of two each in
65.G/14 shaat wets Maxpmtod on aorlal photographs, Phobo plots felling

in s)ufting cultivatdon wore m:thor classlftod i_uto two uategomosz—

(1) Plots fa1ling in rogrowth on abandonod shifting cultiveizlons
(2) Plobs falling in actual culbivabion (orcp 1and)

out of 70 plote falling in shifting cultivetion, 52 wero olassifiod as
Yrogrowth! and 18-plobs as ‘ectual oultivation' (orop land)e
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Cn tho basis of pitt photolirterprébation 11417 ha. of romst. area,
vhich i3 sbout 15,68 of the total gmmpmnma or 18 7% or tbe tctal
-+ Lovettared 15 55 /14 ‘swenti s Rffootel by @hifting cultivation Ow of.

11417 ha, forest area affectud by shiftisg cudbivation onh" an ares of
236 ha, or 25,7% vas actually wnder cultivakion (crop iar_zd) during the
- saascn of photogrephy, tho remaining 8481 ba, belng ‘abandopod shi fting
cultivation, was oeeup!od by coppice’ rogrowth, It gheus t.hd. ot of
abok 4 hoctaros R:ms*. n)un affostoed by shiﬂ.ing cult.ivntiw, only oae
hottearo arda i3 nct.\u\uy usod for growing sgriculturel crops, In cthor
~vords 4 hbctama-of forost area is destroyed for ono hoctaro of subsistanco
agricuture, Thoroforo, ah__im.ng cultivation is a vov vastof\l gyptem

acd sarlior it is stoppod bottor it ic both for forest and agx:!m_xlt,uro.

7 BT s 0 X A 0 DATA: .

On tha groamd (Wic cluster sempling Was used, “The survey
area vas dvidsd into reguiar grids, each of ' longitudo and 21 1atitud
on che inth topo mEpd,’ 8 each> gMp a oluster of ‘two p10ts vas systama-
tically 1aid out with thoTentre of frst plet coincidlng vith the grid
eent ro-and seoond plot 1;7’cated 400 m, oastvords fram thl contre of §ho
firetipl%®, Both plobe Vors squaro in shape with an ara of 0.1 hag oach,
rosulting in sempling itonsity of about 0;01%. Duo to pon<availatglity

"- of aerial photogrephs dn m,}-,i&.nnunéuson cculd net bo dono énd
hanco tho semples in virlous stmbe. woro not indopondortly mser;buéod an
the principies of optdmm allocation, Howovory post'-stht:iﬁ“.caf.im:'\ms
attengted for analysis ‘ot data,
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The ground inventory data was analysed taking the stratum area
from photo interpretation and volume/ha, infomation fn each stratum
fram ground plots, The ground plot 1syout was stzpex;impb'sei‘on phobow: -
irbempretation meps and each ground plct Was cladsified into one of the:
phoﬁo strata, Average volume per hectare in each shratim Was then

caloulated on the basis of grouhd.plobs infomation,

. I_gbla ~ 9 glves necossary Infomeation on sampling error in
estimating valime per hectare and total voiumé from ground data alome

as wdll a8 frém ‘Gcmblned photo and ground method, .

TAHIE - 9,
Bst Vol am Totgl Vo

—Velo/ha iy n® "Ares InFe, _ "Total ITcval Volung Rale~
! o' 8% B

T

Stratum ' Moan based EE' Photo SE  'volum 'tivo
' on grownd.! - gate--M4f-0m1d in ! grou-'Pho- 'Pro-
" plots 't Tolated 1000m> nd  'to  'ei~
t t 1 1 ' ! gata 'and 'sion
B ! ! ! ground! ' alone'gr-
: ' ' Y aita 7! 1o 'ownd '

Lot 'along ! ' 'd@ta *

1 1 Ty | DRI TN K Tcan- *
r | . 1 1 1 T |bin°dl

L High Val, © . ~.9848 (.. 3.9, 3159 6,4 31475,4 7,5 59 .2

Forest | .

P MMM VO[T TN S\ 2095 G BOLO 948 5{1 -3

3o Low Vil Forest 48,3 7,1 122709 10,8  59%,0. 12,9 7%1 &y
4. Plantations 27,2 2,4 TAET 45,7 D34 51,8 A4 22

Se Sifting Culbde 19,0 24,4 60455 17,8  1146,8 ° D2 Ul 65
© - vabion -

6, Hlanks 2,2 28,7 41323 0,3 0014 32,6 25,7 62

7, Cutivation ahd 12,2 ;
-Hahimum 12, B,3 :B799 7,1 33,1 17.8 B 3 L83
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The relative precision given in the sbove table indicates that to
got the seue procisio.n (as obtained fraa carbined photc ground mothod)
Irae grourd ssmplirg alone, wo Would neod nearly four times thre number
of ground samples in High and Medimms volume strata, and three times in

Lov Volurs Strata,

In reality no stratification by volume class vwas done on the ground,
kbove results for ground cata alore {Col, 3 5 ‘and 7) have been calculated
a:isl:ni_né that {ield crews “culd have done the same stratificaticn cn

~ ground as vwas done on aerial nhotogrephs, This is not strictly true,

"The main point Lrougnt about by Table <0 is the hﬁgh variance in
estimeting the siretum are: by ground samplirg alone Taking ground survey
alone, errord associated With area ars much higher for various volume straia
capared to that cf vuﬁhéﬁf&: A lesser variance in estimating volune/ha,

VeI 3RO MBRARCIAITY alfe: ¥ pasclsTon of total valwme estimate, The
“Batn Tont T BUETON B PATLs-{ACEITIEL L Son 1 68 T4 naliing érror in area

mml‘u_p very amall, Follcwing dppertamt conclusicn can be drawn

Str_uziﬁcution {ron grownd data may result ir less variance so fur
a,s ostiration of volwme/ha, by strata is t{oncemed, but estimation of
stratum area 18 ‘asscciated with nigh variance Therefore, estimation of
tctal volune by streta fna ground .data alone {s subject to high sampling
error Use ¢f aerial photogruphs with 1o¥ intensity ground ssmpling
results in signiffcant gatins Tt =4y, hovever, be. mul;emd that this
gain in precision is in ad@iticr tg the landuse.and forest cover type maps,

Wiich are important ‘Lyo-preducts of photointerpretation . Such meps
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cannot be prepered with ground plet data alonee

W18, TIME AMD COST FCR PHCTC {NTRRPRSTATICN, PREPARATICN CF LANDUSE AND
FORE ST CORR TYTE MADS, AND AREA CALCULATICY FOR THB PROJECL ARBA:

The detedls of time and cost involved in phcrto—intemtetation,
trensfer of detalls on base meps, aFea caleulation of 1snduse and forest
. cover types and preparing ﬁ_racss and Kodaline prints of stock maps on
L 63,30 seale for the entire project area of 10,416 sq km, are glven
balow Tha number of 1" sheets invalved is 16, The prints of existing
- ‘perdsl. photograply, on 1 : 60,000 scale with a ;‘omat- size of 23 x 23 cm.

were used for photointerpretatione

18,1 Time Required For PHobo-Interpretabiom
1B 11, - Tobal mmber of photogrephs covering %0

the project aree Of W),118 Squ lou

8,12, "+ Average. mmber ©of photogrephs inter— 3
preted per dmy per.man, .

B8 13 Muber of man-days roquired-te interpret
300 photos coverihg the project area 140
including Sundays and hdlidays

18414, Number of man-days required for field

checks of photofnterpretation including 100
Sundays, Holldays eto, . O

Tobal: 240
1842 Time Reguired Foy Transfer Of Details From Photos To Base Meps

angd Area Galculetion

18,21, Mumber of man-days including 70 160
Sundeys and holldsys required for
transfer of interpreted details on
to 1" ='1mile (1 : 63,30) scale
topo maps
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18422,

18 3, Cost

1B 31,

Mmber of man-days required for area
calculation of different landuse and
forest strata by 5' x §' grid including
80 holldays and sundeys

Tobal

toint atjo rea Calcylatio

Gost of aerial pho“ogrephy on 1 : 60,G00
gcgle for the entire project area

Gost of photointemretation (i e pay
and allowances of one interpreter
@15, 450/~ p m,) for 240/days or say
8 man-months

Cost oftransfar of interpreted details

" ‘on ‘50 base - meps and area calculetion

(1 e pay and &llowances of ‘one- Surveyor.
G ps R50/- peym,) for 480 mar-dsys or
sgy 16 men-morths

Cost of fair draving, tracing paper,
Yodalina prints, ammonia rdlls and -
overn-head charges,

Tobal:

Cost:

&

Bs

Bs

Re

Bs

63,000

3,600

9,400

80,000

1,41, The tima required for photointerpretation, transfer of

thtaa_‘l.s on ba.se maps

8ge Y is 7 map-days 1.e. 7 midn-dmys: per 100 sq Jm area,

18,42,

area calculation and mapping for an arpa of 10,416

The cost of aerial photography and all other operabions

(exluding cost of ground sampling) is fs 80,000/~ for the entire project

eree of 10,416 Sqa Jm which cames to Bs 768/~ per 100 Sqe km, OT Bse 8/-

__Ear Sqe km,
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19 COX ONS AND 10

Taentification of individusl speciles even on largo scale photographs
(1 - 1,000 to 1: 2,000) in those mimé niscellancous forests, camprising
hundreds of species, is rather doubt fil, Tesk and Sal (Shorea robusta)
are practioslly absent and no other species is found in gragarious sbands
Tdentifcation of bamboo, atleast wherever 1t is ccmmon, is possible on
such large scele photographs teken in proper seasons For preinvesi:nunt
survey of forest resources smell scale phobographs on 1 40,000 scele,
taken with modsm precision camera and 6" focal length lens in sultable
season, eppear to be more suitable Small scale phobogrephs afford a
relatively much wider view of the terrain and vegetation conditions and
orly a small number of photogrephs is involved Transfar of irterpreted

datails on 1 : 50,000 or 1" map is also faoilitated,

Broad landnse classes and main forest cover types (condition
olasses) can be easlly interpreted on good quality 1 : 40,000 sosle
photogrephs, The forest can be further classified in three to four
density classes, threo broad volume strate and three site conditions
Helght estimation is of course & fficult It is slso nob possible to
jdemtify bamboo on Guch smell scole photographs Various forest cower
types such as good site forest, poor site forest, degreded forests, .plan-
tation areas, shifting cultivation, blanks and grasslends elc. can be
jdentified on Such 8mall scale photogrephs Even for location of plote

on the ground, such amell scale photogrephs are udefidl
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- 40 -

The cptimum season for aerlal photogrephy sppears to be Dscembor-

-Ja.nuary, when ono can digtinguish between moist,evérgreen and dry

deci duous forests

Aerial and ground regonnalssance of the area by the photointe-preters

.FO.chgck their jntemretation is of great value in increasing overall accu-
ey of i,r‘xt._erpre;_ation. Model stereogrems also proved useful in inter—

.pretation, .

" 'The location 6f Photo and Happing Settion and 70 Forest Swrvey Pathy
at Dehradin wag found to be of groat advamtege For quick-transfer of
iptexpreted_ dfalls on base maps, area calculation and printicg of maps

1% _\{oul:d ‘be idsal if both these offices are located in one bullding for

. 2 better coordination of all interpretstion and mapping work,
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