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Aim: Study of land-use patterns and estimate of bio-

mass for the selected regions in/around Sirsi.
1. Introduction.

Remote sensing of surface features is needed 1in
order to minimize the manual labour of collecting data,
especially when large areas are invelved, In order to
arrive at a methodology for collection and processing
of data, a remote sensing survey of a part of Sirsi.
Taluk, covering an area of about 100 sg.kms (Fig. 1)

was conducted in February - March 1984,

The area under consideration has been the subject
of - extensive study in the ECOLOGY PRQGRAM of the
Institute. Implicit in this experiment of remote
sensing survey is an attempt to establish an aerial/
satellite data acquisition and processing system on
the basis of which one could, conceivably, arrive at
the seagonal variation of land = use patterns and bio-

 mass estimates, with minimal ground collection of data.

It ‘is expected that the present mode of data
acquisition (in the form of aerial pictures) will, in
future, be replaced by on-poard (digitals) computer

compatible tapes, thereby facilitating the automatic
4



analysis of remotely sensed data. At the moment,
however, the digitized version of the Color infrared
images will be used to develop suitable algorithmg for
land use pattern analysis bio-mass estimates. The
digitization is accomplished by a scanner. See Fig, 2
for the block schematic of the Institutes Interactive
Image processing System whcih is used in the avtqmatic

interpretation of selection frames of the Sirsi data.

2. DATA ACQUISITION RELAIED IC SIRSL TALUK

A'schematic of the Sirsi remote sensing operatian
is shown in Fig.3, wherein the part enclosed by broken

lines has been completed,

The flights were made using the Institute's aircraft

_ (Table 1)
(Pushpak), fitted Nlth Hasselblad cameras /containing

(Table 2)
Kodak aerial films/ OCptial filters have been chosen
to match the film characteristics and the image data

specifications for classification.

In general, the scale of photography is 1:20,000

with an overlap of 60% and side lap of 40% to facilitate

preparation of a mosaic and a stercopéspic ahalysis of
the image data (for volumetric estimateé). T'hree sets
of flights were made over the sclected regions of the
Sirsl Taluk. See Fig.l for dotails of the (flight)

passes made,

On each day, the films were procdssed immediately
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lable 1. Camera Dotails

Camera : Hasselblad EL 500/70
No, of Cameras : 3

Magazines : 16 ft rolls

- Lexses 80 mm focal length (£/28)

Film format : 70mm.

Frame format : 55mm x 55mm,
Overlap in films : 60%

Side lap in films : 40%

Scale of photography : 1:20,000,

Table 2. Films used,

in the improvised dark room at
The image frames have now been

indexed and cleared by the DGCA (security division) of

Film (Kodak) Filterx Camera Intervalometer
ug ed setting
1. CIR 2443 sp Yellow 11l Apr 12 sec
494 70mm _ 1/125 sec:
2. Irix Aexo- Yellow 8 Apr
grephic 1/125% sec 12 sec
2403 sp494
7 Omm




Table 3. (See also Fig 1.)
Flight Passes and frames

Date Film Flight No, of frames
Pass
16.2,1984 CIR/ A 72
B 74
Pan A 54
B 83
20.2.1984 CIR C 29
D 19
E 78
Pan C 70 ‘
D 46
21.2.1984 CIR ' F 83
G 71
H 6%

I'ts black and white prints made from the CIR/
Panchromatic framés have been mosaickad with
the toposheet of the area forming the base map. In
preparing the mosalc, the ground features aé found on
the contact prints as visually matched with those an
toposheet, thereby generating a 'semi~controlled’
mosaic. As Pushpak's flying height above %4errain does
not remain constant, and the terrain features are alsé
variable, a completely controlled mosaic cannoct be
prepared with the existing prints. However, in our

case, the mosaic merely serves to provide us with
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information on the actual area coverage, scale of

photographs gaps in the flights as also the frames

“relevant to photointerpretation,

3., VISUAL PHOTOINTERPRETATION

In order to develop a suitable procedure for
visual interpretation, we require representative ground
data for the area under study. To this end, the
following test sites have been chosen for detailed

examination:

Goudadoppa, Marigudde, Bengale, Kalgundikopp&

Navatagere, Hebbatti, Banavasi, Kalli and Bidarahalli.

The fTeatures ildentified in these sites are:
Agricultuxai/nonagricultaral vegetation (with details
on growth stage, visual features, state (stressed/
non—stressed), height, neighbouring vegatation, sodl
and the like), nature of terrain, water bodies and
cropping pattern employed ( in the case of

agricultural crops).

In the interpretation laboratory, the CIR frames
are enlarged to 4 times on a modified B2 Enlarger o
The interpreter delineates the varicus land - useg
categories and crops based on the photcinterpretation
key given in Table 4, which is formulated on the basis
of the ground data from the test sites prior io {and,

when necessary also synchronous with) the flight



operations.

A part of the aerial CIR data has been interpreted.

Fig.56 and 7 give result of sucheen Interpretaiion. .-

The following work remalns to be done:

1., Completion of visual interpretation and area

calculations for land — use patterns analysis.

2, Stereoscopic interpretation for (volumetric)
biomass estimates,

3, Digital processing of selected CIR frames.

Members involved in this work are:

Prof,.Y.V.Venkatesh
Wg.Comdr. Venkata Haman
sri T.B.Maruthisha

Sri Guruprasad
Dr.53.Narendra Prasad
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Appendix

ABBREVIATIONS USED IN TABLES

Coarse

Finger Print like
Irregulax

Linear

Medium

Meandering

Oval

Regular
Rectangular Field
Round

Smecoth

Square Field
Star-Shaped
Uniform

Varying



e

o

TMHUUy

Asox
U TUMOI |

0 01 W
wnTpay

0% yutd

“AUING ST pYaTy oyl
usuym Asxh yIep 01 Asab
TInP pu? e3tum TTnp
Ut U22s ale splaTy
DOLSIAIRY BB IINS
TTOS 2yl saoge TToa
futpnizozd Adoues
UlTm 9IN3eW USUM

Asox ystumozag o3 yutd
TINP pue DBUNCA usyum
qutd qubtag o3 yutd
untpsw syeadde doxn

punozdyoeq snyq TInp
ULTM 3U0T USTUMOIQ

UT sJeadde praTz
P81SaAZeH *yjoows oF
unTpow ‘*sayoied Asol

auedILhng 7y

yutd IeTnboIIT y3Tm Jyutd
USTUMOIQ YeTuMoOIg TTInp 01
TINP-~ S$3UD JI0TO0D HUTH ysitdand
~led AsoX Jubtzg ut syooTq
ggtm wutd 8Iends 10edWoOD Se Appeg
A 480134 e S 03 W USTTdIng  JIeodde spiaT}l Appeq 90TY TV
TYUNLINOTHOY °Y
L 9 S v [N 4 T
3Z1Q fdeys uzsijzeq oanyixsl auo] UOTIeDT] s1TUN

UOT3 219I4I81UT JO SiusweTy

~-T3UaPT I037 8aniea]

AHHIDVINT HIO 40 NOIIVIZHAHIAINT d¥0d AT

a1aR]




(c , *DbuTroIb exe uoty
~23200A 10 doio swos dI2UM Jeadde

OSTe Aeu punoxbiyoeq wutd auty Auey

"us2es oqg ues 9bpe qunTg osoym
SMOPEBUS 1580 U91J0 S$32Il °3Inaxsl
98Ie03 sey AdOUBD TenpTATpuT
yutd *9u0l} Juid 1uybtIg uUT Ievedde
A 35S Y 3 1ybtag Adoueo aodeus zeas UITM sear] INUOD0S T
SOYYHOHO g9
Spoem Jo osneocaq pssodxa ATusasun
Usss 99 ued u2dIMIBQ UT TTOG *ATTseo
seyojed AZdA uU®9S og URD Spung PTOTJ pue
umoIg 9INLXa8l uNTpow Ul Ieadde sseibh Jo
U3 M U3moIhb Ayozed umorqg 2INIX2Y wWnipay
93 TUM pue suol FTUM TTIND UlTm UISS ag ued
1IN0 yoeabuoT paybnotd PT3T3 ¥ *2In} x93
03 8niq YIOOUs ULTm anTqg 3ubBTT Axea ITeadde Duet
A 0 I0 Iy N W o1 g 1UBTT spraTy poubnoTd ATaue081 poddoaoupn MoTIEd 0O1Y
AzoBareo stuy Sdois
A 0 Io JY bl W 0% g qUTd ut ind 2g ues sdoxo PBTITIUOPTUN I2ULD &Y
*SaPTS
Ad epIs spung Putyuetd j0 SAUTT
IRUWNTOD YlTm U88S 2Ie SpTaT] oyl
*80e1INS TTOS 2yl aaoge HBulpnajoxd
yutd Adoueo U3TM ASOI YsSTUMOIQ 0% yutd 971dde
A Iy n 3 1ybtag JubTIq UT uoss oIe pratTy aTddesutq -oUTH Qv
funod st doxos Io wIoOTUN
" 30U ST Yyimoxh doros ey} 2I9um UDIMIOQ
Ul Ud8s UsdQ 0STe Ued T10s AIp souwrl
FUTA BWOS *8INIXd] WNTPSW Y3 Tm suolyuTd .
A O JI0 3¢ n W wntpew wntpaw Ul sieodde 1bexr jo doao sInd  Thed €Y
L 9 S i £




SN

“eprUOn UMOT Y U0l UMoIg ubET

aybTT UT S2U0%s 10 ouoi yutd UsTumoxy  $puey
0% 3utd  UuT sossexb sums ATUO spung DI®TF UsIIeq
A T I O oxrw Us TumoIg Ou SUTARU pueT JO sooetTd obreq 21semM z3
SpueT
TOSTW 3
"aINy x99
98I200 pue 2uo0l yutd untpew
yutd 03 1UBTIg seu Adouea 1ueTd
UnTpow  ruteizesy ATTTU U0 Butmozbh ATtensn
SN I0 T T T J 031 ybrag 9ZTs PUTAIRA FO §9213 pazejiese TeInieN zqd
yuTd
Us Tumoxq "Ud3eIas e 1e
I0 91 TUMm B3I I2f8IBT AZOA AZ2A0D SUOTY
punolb  .equetd °@sayl rsmopeys wIep But
T g Y W ~J0eq ~=31SB0 $82ZTs BUTATeA o satTdour?
qutd AUTA WNTPIW UL TM SIL0QUOD Uo UuoT)
untpay AT1sow soaxq PEIUBRTA ATIetnbey -ETIuey Ta
LSI¥0d *q
‘pa2ieredes aq jouued
JUTH S8TO9ds TeNPTATPUT 2xsym Adoued
SS .39TIeds BSUSD UMOIB TTem UlTM SIeadde
A pue oy T J01 W 03 yutd eaend yjim eloces pue 1NUB2dIR  SIBYLQ

WNTPOW  U3TM 1NU0D00 10 PIRUDIC pPoXTW 4 PEXTIW €9

*Ud8S ag ueD
SMOpeys 983J] *JesTO AIaa 3ou
ST Adoued adeys IR1S  *exnixan
) Futd BSIL00 pue SSUID AIaA B sey 1ng
A SS I 2 L
1ubtIg spIeyosro 3NUOS0O 03 JIRTIWTS NoOT 222XV 29

Y




*“pauUe)

yutd 2uol uT juid Dbutiesdde uotieloabea mwwvmm

/onTa 1UbHIT BWOS AQ PIPUNOIINS~SHWTIBWOS Saysd mmmmm

A T T g 03 dxeq -3ed en{q JUBTT 01 Nxep ut Ieeddy pUE Spuog
"SaPTS Yyloq
Uo ButTIiopioq ATIeTnbozIT puet

A oI T g anTqg ¥Ieqg AUsIvW UY3TM Apog Iojem onTqg yIeq SIaATH

*UQ TR}
-260A 2woS Jo osnesaqg ULes BQ UBD
auTT Jyutd utbaew ayy uo SOWTY DWOS SUTeIp

W ®3Tum ysInyg *I@lem IO 92USSe IO 22UesaId uodn pue
A oW T 0} § TInp Jo enTg Dutpuadsp 21Tum UysInig TInNp I0 anTg sSwWeeltg
¥yutd
Asox 01 jyutd yutd Asox o2 ustTdand
ustTdand WOIJ HUTA JO 9UO} JUBIIIITD
Jo seuoaed T UT Jeodde sSpaspy ‘9P TS 1USIP
A T I O 03 § U3Tm anTg -eIb I8UDTY spIemol sweaIls pue
¥Iep o1 @PTS 2UO UO pung adeus IeInbaIIT
anta bty UlTMm saTpog Jojem abreT Afzted syurl
saTpoq
FCER:TT

2IN3X21 WNIpswWw YlTM 2U0L

xumd ysttdaind ut xmedde uoTaelabaa

yutd Ayszew *I23em juwubezs Hutasy pueT

A I T W yst1ding SaTpog I23em JO SOPTS a8yl AQg seody KOsiew




J 01 8

93 TUM
Tinp
ABITH

3ubTT

33 TUM

TN
- 8ntg
wn Tpay

°98Ir0D

ST 8IN1x981 TTeI2A0 4nqg 8IN1X9Q
Uloows sAeU sasnoy TenpTtAtTpuTl
*A31H TTnp 01 &3TUM TTnp Iesadde

SF00I pslusweo saThBueloser Asifh AubtT
S€ JIeedde sssnoy o sdo3 joox peTTL

*88IN0o Asepy "S8PTS yiroq uobHurt

~UTT 9911 ATTeEnsn a3tum TINp sIesdade
PBOI paTT932WuUn  *yipTm wuIozTUun Jo
SOUTT 8ntTg wnipew se readde SpeOI Iep]

peoy T

85N
2TTang *9

T




53SSVd LHO!4
1S3404 3WVIS
153404 HONIW

1534904
ANHFS Y

SEIA
Savoy

VavVEvAd

8

Naoovavy ° T L0LS

HNdVYNGND

']

 VadOMIvaN
! o

{
ﬂ:4§<mM::o<<4 HNAVLYANIA
\

\

_Bé,qz\ o
f

689

IHFONVAYN o

N

\,_,/r —

I9TVAVH J1ON3g ° ﬁ,
8LG—
1
\ ITIYUUYY M
/! 44
4 \ /
a4V / .
TN/
| HONNO THYIN

e —— o_\ /\/Emm o
£94§ °

/\K\I\ll/l\/u\/

LW 190NV
i HNdaNOS °

1 — a FANS
IH3UINO YddOMU Qv ydaid
4 W f\\mmwqu:I

VddOy  OLS
A Lanenvy
3ovaye L7

YNIAQAvA ° ©

Z
~NNTT

IAVONS o

YadOWYNYA o




p

— ] - D e
1 xe3301 | Cod “ feATaq |
EMMNMP.HG.SM ! /I9qutzd % totun 1 rputmzeg ! Postg |
Iauuesg | Oﬁcompc,ﬂ ! 19dey Pe 'soTyderh : ! _
7y s d \uw Wi 1S9y ! ;m.va i M:m.E oc¢ i
01 Tuoy | T\y\;@/k J, A_< | | ___" q
/9 1103 | — — S——
-4 ¥ sng 0/T
H
N
Y L
j TG TUO | T ] AToway
| JIoT102 ochoo_ DMQ Rmxomw ! TojonpuosTwsg
A S
|
P N/
- 4
sng Azoulew
WHISAS ONISSIDOHE IOVWT TYIIDIA SATIOVYHIINT mV\OOOH dH

i NS

2*b1g




i -
Wmemum pa302Tes
i Jo bBuisseo . T ;
' _oId TeaThIQ :UOT309TT0D | UOT]08TSS |
e X — lelep punolf 911S 1581 JI037|
SAINeTH — m | qubTTzeIg SITSTA PTRTA
T2UuTil QOHpmpwHQHmPCHW M i e e
AdoTs oszayg Ky | w
e | WCOHPomﬁaou M W
UoT3B3}8IdISIUTH- 1 BAED Uczoumw m
pr——p TenNsSTA kK 4 SNOUOIUIUAS & ~ !
m SR " m
| _ |
| i i
. RV
P " Tesuexestn] | ebeisaco f N
FlLQOHpmmmamammﬂ | >pﬂu30mmevgmﬂﬂm @cﬂxomcow buTsssooig suoTyeIadp
i oteson! vooai | pue butxepurl | WITd ) 1UBTTd
i : L P 4 3 i \
NOIIvY3d0 DNISNIS HIOWIH ISYIS =H1 4O WYHEVIA JIL1VWIHOIS

g*b1d

O

AR A A e




FLIGHT
RUN
FRAME

DATE OF
FLIGHT

It

20-02-84




.
Al >

FLIGHT
RUN
FRAME
DATE OF
FLIGHT

il

=

1
—

27

=21-02-84

Fig.6



FLIGHT

RUN
FRAME

DATE OF
FLIGHT

I

il

—

21-02-84

Fig 7




