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Basal Area Mapping using Remote Sensing and Ecological Data
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Abstract : This study was carried out in part of Tamil Nadu, India. Also, Landsat ETM+ image and
field sampling data were acquired. The field data were basal area, number of trees and number of
species. Using the data set, this study performed a three steps processing, (1) Image classification (2)
extracting the vegetation indices(NDVI, Tasseled cap brightness, greenness and wetness) (3) mapping
the prediction of biodiversity distribution using basal area and NDVI image value. Basal area was
significantly correlated with NDVI. The result of classification showed 69% overall accuracy.

Key Words : Remote Sensing, Floristic Biodiversity, Vegetation Index, Object-Oriented
Classification, Basal area.
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Fig. 1. Paradigm for classification, analysis and mapping of
basal area.

Fig. 2. Landsat 7/ETM+ image of Tamil Nadu.

Table 1. Details of satellite data used
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Table 2. Data collected from field survey

No. X | Y = T4 | BAm?) | No. X Y 2= [ 74 | BAmY
0 2077347726 [1262988.3035] 6 | 11 | 130153 | 38 |219451.4794 [1251013.5184] 9 | 28 | 0.92000
1 12093455517 (12627945297, 7 | 17 | 173192 || 39 |207283.1121 [1247674.0139| 10 | 31 | 0.72166
2 | 2055443075 [1258529.0595] 7 | 21 | 1.03236 | 40 |206786.4131 12472305580 11 | 31 | 135309
3 | 206525.6353 [1258072.2787] 8 | 29 | 044304 | 41 |206289.3126 |1246742.3136] 8 | 20 | 042244
4 |213419.0272 [1257562.0926] 7 | 15 | 049872 | 42 2062836975 [12461152913] 5 | 16 | 1.59952
5 2134593650 [1257069.0530] 5 | 11 | 035395 | 43 |206143.7157 [1245489.4714] 4 | 10 | 130021
6 | 214148.5789 [1258988.7317| 11 | 16 | 0.60607 | 44 |218708.3741 [1248064.2578] 7 | 23 | 0.72097
7 |215253.6829 [1257366.3658] 7 | 12 | 139549 | 45 |217766.6640 |1247938.3402] 2 | 17 | 068660
8 |209066.0824 1256660.8275] 8 | 26 | 080403 | 46 |206363.2569 |1244994.8073| 3 | 7 | 452526
9 1209781.4894 12565199995 9 | 23 | 0.73810 | 47 |206536.0077 |1244276.6090| 8 | 23 | 205951
10 [ 208167.0682 112563106210] 8 | 31 | 096911 | 48 [2065759937(1243738.7620 9 | 15 | 0.50119
11 | 2109459888 |1256509.4879| 5 | 21 | 091598 | 49 |206168.0841 12432049160 9 | 17 | 055092
12 | 210317.3349 [1256336.0040 6 | 30 | 156672 | 50 |216037.1092 |12448634891] 5 | 36 | 1.13322
13 | 2100453706 [1255980.1407] 6 | 37 | 277207 | 51 |214421.5759 |1244519.6323| 5 | 16 | 043708
14 |210760.3692 [1255794.5313] 6 | 13 | 034420 | 52 |213880.9256 |1244166.1588| 4 | 18 | 0.61049
15 | 2113010607 [1256147.9681] 5 | 22 | 094190 | 53 |214057.6731 |1243895.8483] 6 | 29 | 0.85128
16 | 2110662128 [1254940.7734] 5 8 | 091080 | 54 |217466.2706 (12444028332 1 | 22 | 034716
17 | 2107385717 [1253376.0946] 9 | 11 | 104871 | 55 |217193.5497 [1243957.3973] 2 | 11 | 0.24587
18 | 2105069702 '1252527.1781] 7 | 15 | 128751 | 56 |217230.7335 [1243106.1041] 2 | 24 | 044885
19 |210816.8622 1252121.2843] 9 | 14 | 167663 | 57 |216689.2977 [12426630643] 7 | 14 | 1031216
20 '210499.3157 112516762450] 2 | 8 | 117703 | S8 |205790.9779 [1241103.1056] 5 | 29 | 053969
21 2111465063 1253909.8938| 8 | 15 | 085783 || 59 |2069559114 [1241137.5080 4 | 13 | 042333

T2 12112715954 [12528786123| 6 | 11 | 228165 | 60 |207175.4666 |1240642.8535] 6 | 18 | 030594
23 2119430131 |1252827.7798] 9 | 21 | 124288 || 61 |207977.2847 |12401430122] 1 | 19 | 0.30985
24 | 2123436857 |1252555.4396] 4 | 15 | 273423 [ 62 |210444.2640[1240524.1359] 8 | 11 | 122797
25 2113995119 [1252160.8323] 5 | 11 | 070210 | 63 | 210888.1566 |1240072.2852] 6 | 14 | 146143
26 | 2122492750 [1252018.8209] 8 | 14 | 3.12543 | 64 |209633.2800 |1239993.8868] 6 | 20 | 0.86494
27 | 2122892298 [1251480.9934] 6 | 28 | 1.12097 | 65 |213401.4686 [1240632.1434] 6 | 18 | 175784
28 | 2128702625 |1251341.4029] 13 | 49 | 090862 | 66 |212637.284612403254335| 5 | 13 | 1.00268
29 [2133609129 |1251113.0486] 6 | 33 | 125703 | 67 |211648.7579 [12399759298] 7 | 23 | 253050
30 | 2139935735 [1251734.4005| 6 | 31 | 145593 | 68 |216639.7139 [1242126.0558] 7 | 8 | 294268
31 [214978.8905 [1251725.5397] 9 | 30 | 095292 | 69 |216186.6536(1241547.8587] 3 | 7 | 483121
3 |2159629926 112515823264] 6 | 31 | 103074 || 70 | 2160918880 [1240966.4631] 5 | 13 | 124266

33 | 2152863596 12510509530 10 | 44 | 120609 || 71 | 2154624777 [12407033474] 6 | 20 | 2.41861
34 [208008.9791 1248697.6853] 7 | 16 | 1.94309 || 72 |214068.0911 [1240043.9518] 4 | 13 | 2.04i50
35 2101325536 12507389597| 7 | 15 | 148613 || 73 |209312.5784 1239190.5257] 8 | 19 | 162636
36 | 2089136035 12496749512] 9 | 21 | 185766 | 74 | 2124933463 |12392517825| 5 | 10 | 0.71995
37 1208551.2713 1249230.3025] 8 | 13 | 092929
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Table 3. Accuracy assessment

Has2
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77 A&

9 100[8k2 Y+ &
=3 e 37y
B ojale] AAITHoF
Rol2t westglct.
L AVEA Gl o

BAF Z}E'E— 283 B

847} Al Saura, 2002).
=% Minimum Mapping Unit®] 27|15 34 A
AlA]z‘s’l—oﬂ o]o-]/q 7L7L9,]

User Ref. | Non-vegetation Very high High Medium Low Sum
Non-vegetation 615 0 0 41 280 936
Very high 0 976 117 0 0 1093
High 0 0 521 192 0 713
Medium 0 0 62 249 87 398
Low 35 0 0 323 255 613
Sum 650 976 700 805 622
Class Accuracy of object-oriented classification
Producer(%) User(%) Kappa
Non-vegetation 0.8723 0.6570 0.8307
Very high 1 0.8930 1
Vegetation high 0.7443 0.7307 0.6854
- Medium 0.3093 0.6256 0.2287
Low 04100 0.4160 0.2968
Overall Accuracy 0.6870
Overall Kappa 0.6078
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Table 4. NDVI and Tasseled Cap indices used in the study and their formulae
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Table 5. Classification of indices values based on field sampling data

+ L NDVI TCB TCG TCW
1 {0.865 0.343 159,258 -11,591 -37.410

2 0.865~1.758 0.298 155.758 -17.369 ~39.507
%jfj;@;f;‘ 3 | 1759~3.1% 0.273 151,589 ~19.850 ~36.387
4 3.126~4.831 0.249 153.575 -922.355 ~34.007

5 >4.831 0.177 168.524 -34.634 -60.676

1 7~12 0.304 156,472 -16.544 -37.926

9 13~18 0.312 156.874 -15.525 -38 461

(7{%‘?‘% 3 19~26 0.269 156.176 -20.994 -41.427
4 27~37 0.341 156,185 -11,588 ~35.654

5 38~49 0.362 157.656 -9.343 -37.172

1 1~3 0.297 159.540 -17.412 -39.110

. 2 4~5 0.313 157.074 -15.230 -38.124
(S%pij‘g' 3 6~7 0.286 154.965 -18.774 -39.463
4 8~9 0.327 154,960 -13.522 -35.859

5 10~13 0.346 163.801 ~11.594 -42.786
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Fig. 5. Correlation between basal area and NDVI.
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Basal Area Mapping using Remote Sensing and Ecological Data

Table 7. Range of NDV! value used for BA prediction and weight used

Parameters Weight Factors NDVI

1 >(.343
0.298~0.343
0.273~0.297

Non-vegetation 0

0.249~0.272
0.177~0.248
<0.177

Vegetation 1

Sial AW

Nom vegetafion
Vary smsll
Small

- Medivm
0 oroe

9 1375 273

Fig. 6. Basal area prediction map.

E7h AR,
oA 652370 AR HAlol tisted olelat TS
AH 2kzte] Aotk 0ol 6 Aole] Y ke AHY
Ssich, 23 71 A BRE B3] ulAR o 4
BA|9e] B8} ojRojFzo] 1AW RE 5]
A AN ot BET 4 Yk Tk e
o gl MAAR A 09) g AR 19] HEE
2 Folol ZRHOR WAL AN o
ol 9ke A et oo} g wo] Hg Al
YA GIS ol B T3 AR TR gt

~627~



Korean Journal of Remote Sensing, Vol.24, No.6, 2008

o)) A (Erten et al, 2004)7F AW =G},

A=gE sl A% tiE gkt 458 Atz
APGEE W9l HlAMRA G 0, AMAY Fof 7]A4w
Aol mf-¢ 2-& AR difEle 1, A& 7|7} A=
< 2~8, FUAREY 277} A= E 45, & o=
== 602 TR VAU B2 A5 A
22 d|E Sof AJAA Y NDVI gol 0.284 & H-2 o]
e el FEo] whet 3olehs tiRgtE 7HAl H
AL A= 2719 7|HHAE AT = 9tk o]FA
TR Aol A2 2 Mg et HFHez o
}Z) €41 Kolli Hills off th3te Fig, 63 2= 7] 4 W3

A& =g A AAE 1A EA B of
A= A 718k G £ FIE vjaste) 2
Aol o] EEEo|= 2|93} NDVI G4 ghol &
WS Kol AP 7|AHA ] & A0 = oy
of ¥l 2 AlAo] HA| BEEolgls A Golut A4go]
o] HEHojQl= 9T} NDVI G4 7ol ¥ 2he
Hoj= A 7|AH o] 2 A2 H&Hr}

o

i)

N

flo 1> 4

6.2 2

AL2AL AR EEE AHEH F2 NDVI 3ol
Fe A9, F, 7|AHHo| 2k A QoA F2 247 F
5ol o]FojX AL & £ Uitk ot o]F= V1A
WA 3717} F7t A olAfo| = A9 AFE gt
3RS 97t 29 48 4 $olnh B HEE 4
AT @Y 24 AR HEY A7 SYSHA] ekt
etz o] A flste] theQ T 7HX] 847 UEE
ojof & Fojc},

A A, @ ZAFE Bt oheRet 2719] 7|4
A ARE 1T FESfojof gt @ 2AF AR 1
25y =2

e}, EEE o] 5 B-g3to] 22 27171 9
Fele 714 AR ] ofd A 3t AF gk &2
71AEH o A =g AEE 4 ek

N7\ A 2AF AR HE A7|7F FL3of g
B Ao| A3t Landsat ETM+ 9G4RS 20019 59
o ZojH gAtolct wtd) A 2AN= 20054 7Y}

2006\ 8 Atole]l ZIE|qict, o]zt Al7] 2fo]Z ¢
atof iAo et ket okt o] RoiR)A] ot
o A= A2k A= AL flste] FUT A719)
AR2 F50] Fasith

= g7 2e ¢ 4 YRl @ 24 AR HE
A g Bxo} et AXHRI} 7|5t Eofof
A G A2E B8t B ARy EA4o]
ojFo] A vk, ER 77} A7 HE AHo] §Y
sjoF g}, 24 2S Foto] A1 HE=E P
Aot 71 A At ohyet Aol y Aol £
5 e TR ARG AE BEte] dE A=

of Aol 7453 Aoltt,

CEl

Baatz, M., Benz, U., Dehghani, S., Heynen, M.,
Holtje, A., Hofmann, P., Lingenfelder, L,
Mimler, M., Sohlbach, M., Weber, M.,
Willhauck, G., 2004. eCognition Professional:
User guide 4., Munich, Definiens-Imaging,.

Barrett, James W., 1977. A Field Guide for Stand Basal
Area, Average Diameter and Tree Spacing
Relationships, Research Note, PNW-298, USDA
Forest Service.

Erten, E., V. Kurgun, and N. Musaoglu, 2004. Forest
Fire Risk Zone Mapping From Satellite Imagery
and GIS a Case Study. XXth ISPRS Congress,
Istanbul, Turkey.

Jayakumar, S., A. Ramachandran, J. B. Lee, and J.
Heo, 2007. Object-oriented Classification and
Quickbird Multi-spectral Imagery in Forest
Density Mapping, Korean Journal of Remote
Sensing, 23(3): 153-160.

Jensen, J. R., 2004. Introductory Digital Image
Processing: A Remote Sensing Perspective. 3rd
ed, Upper Saddle River, New Jersey,
Prentice Hall.

Minami, M., 2000. Using ArcMap: GIS by ESRI,

Environmental System Research Institute,

-628-



Redlands.

Nagendra, H., 2001. Using Remote Sensing to
Assess Biodiversity, International Journal of
Remote Sensing, 22(12): 2377-2400.

Padalia, H., N. Chauhan, M. C. Porwal, and P. S.
Roy, 2004. Phytosociological Observations on

Basal Area Mapping using Remote Sensing and Ecological Data

Tree Species Diversity of Andaman Islands,
India, Current Science, 87: 799-806.

Saura, 5., 2002. Effect of Minimum Mapping Unit on
Land Cover Data Spatial Configuration and
Composition, International Journal of Remote
Sensing, 23(22): 4853-4880.

-629—



