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1- Header File

2- Band Arithmetic

3- Principal Component Analysis
4- Tasseled Cap Transformation
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1- Fusion

2- Soil Line

3- Spectral Signature
4- Divergence

5- Bhattacharya

6- Mode Filter

7- Error Matrix


www.SID.ir

YPAR (F) ol (IY) s UK g g (559L8 g pole (slapidg sy dloxo

)b}uxbd%gudﬂJA&)A.:.@Jo)Lqu_é.\AO.ﬂde\ﬁw:l:ﬁLSLQAJ}Q.MJL?LL\MJJVO

Ll S L5 sdel e =55 LSS K b sk oty

=W

c:l:u Kb S 18 il syge ek 5 el slals sy bl sleslale glaesls
et Lol oslis OLis 1) (g 2 sl (gl 4.:)§CAA oslixal 5,50 Glolsale slaesls ZaS o)
Ske sl e b glas s Gillas plowil A dalis ETM" st glaosls 33 owitin
VAN Jslee Lab o spme o 3 5 S /T Uslee Ladsh e S s CGolay e 4
s 0dd Cdls p LS cpizmen 5 boslr ol ash, bl LS Gl T csey 1S
Ghuaih sl 45 S g ks Gl s iSOy gl Lol Joe L GPS
o <=Lb.s\ 5 o) Sl 4 gemme L anlis ;3 Cote (Sl ac semme L (sluail a5 5l 0L
Loolor ik o op g Vs g o 2o Dl IHS , Pansharp s, «
Jol LS oo 5 IS oo e (gt anT 35 eslinal 5550 Al Come SAS 5
plmil 51 Jol atdi das e 0L 1 LISSHV ETM" cotmine pslas (gl ghoails S
ol s el Y S 55 EISS-IV ETM™ claosls (gl o515 audS & L gdoail

(S aab b gl dlil ST s iS gunaib 5 e L slacS 5 L ghuaih ml oY Jgdr

N bt gluaib ot Gl 4 pane &
LS (hsy3) oz
oYY OF/ A ETM3, Greenness, PCAI (1,2,3), MSAVI2, NDVI,RVI,AVI  ETM®
Y 14/0% IRS1, IRS2, PCAI (1,2,3), MSAVI1, PVI, TVI LISS-IV

ol LS)L\NJJ\JJ le.&eb\b )\ oalaiul L> JL«.I}-‘ )IS(J.;- e.&jé.&;@ 9 g_,..>w_“wd LSJULJ a1 g_MSJS L:
o3l b &8 Slib (6 i K8 ) 3l ool s pb el A5 S ol LISS-IV

1- RMSE (Root Mean Square Error)

Yo


www.SID.ir

Ol)Sen g (laas I

alizee Gladil 3 WS15 Slib  p LSSE ) 2 b ednd Gk sl b Sls s
S 38 Lasia (88 3 s pssse LBl alol 5 ol STs (bl gla by Sl eslizal L
Ll sl Ol Cee S8 358 ol pl pl 5 e 3L g e > Slib ib JHL
ol S e 53 1 aallias 35 pe aiiio ) oS sl £ 5 ) ST 5 b el 4 e g
posl pa b 5o poe) Comdls £ 5T SIS DUk s e b e Sl Vo5 ) ST ol
P LS oo 9 IS G o SV s ST o bs ghuaad (ST i elesl Lo
S ghuail 5 Coe LN S S LA 5 Ao VA Dol o Sa @ladl Y suail
(Y Jsdr) s S bl LISS-IV cus g3l ol slaosls 5l eslizali b g:f.:t,a ol J3las
LLISS-IV 5 ETMT (glassls (sl o815 aib ¥ U (situail il jlatal ise; o2 £ IS

() ETM 5 (W) LISS-IV b 51 eslinl b (o155 4ab £ b & o515 o gobuadd 4 ¥ JS

B


www.SID.ir

YPAR (F) ol (IY) s UK g g (559L8 g pole (slapidg sy dloxo

(S ETM" 5 (WD LISS-IV b 51 aslinal b a1 5 b ¥ b & o515 ok gobuadd 4 —1 JS

Gb Y gl oSlbe 5l Alol Jil> cSganaib 5 e bl sboS S L gluaib mls -Y s

.Sl p
S lazb ¥ il gl cote slall as senes ok § 5
US (MJ>)
/Yo wvjev ETM2, ETM3, PCAI (1,2,3), PVI, CTVI, NRVI, AVI ETM*
*/OA va IRS2, PCAI (1,2,3), NRVI, PVI, DVI, AVI LISS-1V

(S 5 o g oy
3 s s 8 Gk Sl K oS15 akE g 03 3L Oles Do 5 Do paups w4 ax S L
o o 3 DBl S bt e Ol Slolgale polal 0AE ke K (gse
Pl Sl Ao (55,0 JSim o515 oy Slan ags Ol 5 ol pale slaesls L5

4....._:[.5.4 &:M.l.:l.; A\Sd)jjam daesls &.NM &Uajjd.éb wﬁ) @x}\}mé\ﬁ@:u&ﬁ}}i 4.:}§ kﬂ-‘

)Y


www.SID.ir

Ol)Sen g (laas I

O U e ij LS g 1y ey Cemdly a2 LS 4 S
DB« sl 3 Gl gale pslas wdia plas v leﬁcujﬂ.a)jﬁ b o e eslial (glo ! sale
(8AY (OKas 5 oynl QY (i i 553) &S e AST L o 5 452 53 WOT 03

BlE 5 V0 n aghy SIS 55 el 5l edd gl saal sl sl peY o Gl
Cos old eomadl p3edi (S35 03 Lo BLE 5 s | GPS ol alows st ol ols
gad Aol 1y adllae 5 g0 ailate (glolgale  piar ki

SF s ool Cusas slas COST i35 4 6l e 3| e i0 a5 Gl )3
ASLI ) il 5 553 5l i S g gt 53 (S s] e S SI30LES ] B
.(vnz‘;u)@@),,,a”ﬂ

035 0S| b K S 0 S5 b K 53 0sa M iy 5 S il CUsL alis
SWmen 3L Olgmeas (Dlib ab adsd (ladigal o5 S5 o0 ol cinl 5wy SUSL
Shn SIS bl ackad (sladi gl 6 OF (b je calply gt Gauail Ble a3 5 axdls
S 45 S edalis - b S s Obal il 6Lav5\f" L &K.a- Slaes sy o sata
(S 5 Kleds S gduaih (K dib Glien (S dib s b Sy 5l ol sl
ALV sdudi b P LoBiglatis LS oy b 5 IS S b ol ol ol cpnen

JSAVI AVI PVI u.AL:f slagels 8 Wl Ol Ll o Sewle ol @L:j
Ol stuaib 53 eslitel Cogr ot sl LS 5 55 s RVI 5 NRVI MSAVI
oeg Slaaasiie e SWGLES s la et lh ol s 58 Coeal sliasylis Eada b Lleds
ol ab S L3 s u.AL.f Sla el e WAL . Jf.a— v5|J.? WD g 3 dax u.AL.f
o eSO g luai il Glacass 53 S Gladl acsema 5o (ST A 6l
Sistaad 5 Si gble 3 alS i o by e Sldlas js sba s ls i 5l eslinl
Too¥ (5ol) el gadse ol eliSUGL 55 Gble sl 53 edd bl Slides AL s
LS 3 Jeols e sl (Yo JnlS eV O s s Yeeo (sl
o3 Lot (Sbb LS 5 5 e o3 50 LISS-IV 5 ETMT abais sl ol (sladil s
o aleld Gl eddol nslal s Lo DLObI s s a0 5§ sSse (nl L e

(YT l) il e K oSS aiE g 5 AL

Y


www.SID.ir

YPAR (F) ol (IY) s UK g g (559L8 g pole (slapidg sy dloxo

et Coo L3 5l ol mls el 0 S il Sl S anslie 3,50 5
Vs gere Gluih 4 by ([ (SIS B FG8 sl Ol sbaib Sl edel Csey
laesls Sleslinal sl U ogilans 5 SO SO s adb ¥ oo guadb ¢l oot sl
Wile (tass cnl o3 SObe Sl ol Bl o, UL 5 le sl p plonil ) any LISSAIV
SlaodiS ghuai b (3l Y0V OLa 5 (a3 T (5 ol) ks plnil alia gla e,
el 03505 bl ) 6 gl (eSSl Sl alols Bl eunS sl oslinal 350

o 3 NS oo JUlBILISS-IV snos glaesls (K o515 stuadb L LI s
w55 45 55 0l Ol e el by s e 0L ETMT sdtomndicis | e 55 B LIS
ETM" Glaosls b anclis 53 6V it Sledlbl bl SLLEISSSIVE glaesls (o350
5 S Yevo (Jbsdex) 4B S s Slides sl fol- W | ol la) 55
oS5 o550 50 VL B SIS SSB @, b slaasls i ol e (Yoo (01K
dasiie dcalos 45 (5145500 lalad slal b s feS bl (g3l 2l 2 s g0 53 K i 2
Al Ul A e 4 (SKaels oS15 s a0l oS

SeS Slbe 303 053k Ll S wa ETMIL aglis 53 LISS-IV (slaesls 5, LB L)
o5 Ossbe b 53 ax S1 il LISS-IV laesls 5t S SS& oou8 55 Olg 0 |
Sl o edes 5 bl G Sl OLLS Slasis CUL e osls ETMT) 655 Sl
LISS-IV ssmn a8 il oo I3l Sl 50,8 Oale 5 U3 303 Oole AL s ol Jas U530
ETML LISS-IV 4 cocd ETM™ 5Ll slatil Obs 5l SOT e il o Lol opl slls
35S on ol esliial syge ukiay headl S zae sb a5 CUSL s 5 B0 s
b e Mlglls s Sllas o gl o LISS-IV stz 4 s ETMT sl 0l ol
Ll oss Llaslis 5o alS sy UL b cpl 53 S Al o ETM7 WL e sie 5 3L
Sols L5J?§V‘“:”> ooals e 3 OJJL‘J,.{{J

Gla sl alS oioa &8 355 o (St i Sl o ool owsay ml sl
anlllas 5,50 adlais oS15 SlaandlS SSE 5 guakb 3 esliial 5,50 5 slal 6l el pll
ol il odols Cowsay (Ao 3 A0 (VL IS Cmes) ol ) A s ogkhe 5 culs, o

V¢


www.SID.ir

Ol)Sen g (laas I

J}\b)bau‘ﬁjd‘jlﬁﬁj& olales S99 (s ) &Mﬁﬁtdbdﬁb&‘ﬂ}w&.& 390
B ook Eol ol e 5 558 S0 K 5 K b 516 0 el sl Sl K
okl Sl el glaesls 5 sl VU gauaib Sl ol glaals LS oy 5 IS Cmo
plonil alie Slidos odel Cowsas 2l sl e b Kl oS15 ald a5 2V

| k_,\l.b./l U'i‘ "\'13" (YooY Ldj.\pl.: 1444 t.u__:_j)l.w) ol

&l

1.Ahmadi Sani, N. 2005. An Investigation the capabilities of Aster data to provide
forest density maps (case study, forests of Marivan),"M.Sc. Thesis, University
of Tehran, Faculty of Natural Resources, 87p. (In Persian)

2.Amini, M.R. 2006. Investigation on forest extent change detection in relation to
Physiographic and human factors, using satellite imagerand GIS (case study,
Armerdeh forests of Baneh), M.Sc. Thesis, Gaorgan University of Agricultural
Science and Natural Resources, 157p. (In Persian)

3.Chavez, P.S. 1996. Image-based atmospheric correction-revisited and improved.
Photogrammetric Engineering and Remote Sensing, 62: 9. 1025-1036.

4.Darvishsefat, A.A. 1997. A comparison between the capabilities of Spot and
Landsat data for providing forest type maps, Iran Journal of Natural Resources,
50: 1. 61-68. (In Persian)

5.Dowlati, M., Oladi, G., Fallah;»A. and Fatahi, M. 2007. Density mapping of
Haloxylon plantation using ETM" & IRS satellite data (Case study: Qom
province-Hossein Abad-Haloxylon Plantation). ACRS 2007. In: Proceeding of
The 28" Asian Conference, Malaysia.

6.Itten, K.L., Meyer, P., Kellenberger, T., Sandmeier, R. and Sandmeier, S. 1993.
Radiometric Corrections of topographically induced effects on Landsat TM data
in an Alpine environment. Journal of Photogerammetry and Remote Sensing.
48: 4,.17-28.

7.Jazeerei, M.mand Ebrahimi, M. 2003. Silviculture of Zagros. Tehran University
Press,560p. (In Persian)

8.Jelenak, A. 2001. Application of Optical and Infrared Remote Sensing to the
Retrieval of Selected Land and Sea Features, Ph.D. Thesis, University of
Waikato, 341p.

9.Kandwal, R. 2005. Detecting and discriminating Lantana using multi-sensor
images for improving FCD Mapper methodology. M.Sc. Thesis. Indian Institute
of Remote Sensing.

10.Mather, P.M. 2004. Computer Processing of Remotely-Sensed Images: An
Introduction, Third edition. Chichester, England John Wiley & Sons, Inc. 324p.

Vo


www.SID.ir

YPAR (F) ol (IY) s UK g g (559L8 g pole (slapidg sy dloxo

11.Mohammadi, J. 2008. An Investigation on Possibility of Estimating and
Modeling Forest quantitative attributes using Satellite data (case study, Loveh
forests), M.Sc. Thesis, Gorgan University of Agricultural Sciences and Natural
Resources, 71p. (In Persian)

12.Naseri, F. 2003. Classification of forest types and estimation of their
guantitative parameters in arid and semi-arid regions using satellite data (case
study: national park of Khabr-Kerman province), Ph.D. Thesis, University of
Tehran, 202p. (In Persian)

13.Pakkhesal, E. 2006. Forest crown canopy classification using satellite. remote
sensing data in Shafaroud region. M.Sc. Thesis, Guilan University, 103p.
(In Persian)

14.Saei, M. 2003. Revelation of area change and forest.density using Remote
sensing, M.Sc. Thesis, University of Khaje Nasiroudin Toosi, 112p. (In Persian)

15.Sarouei, S. 1999. An Investigation on possibility of forest density classification
in Zagros forests, using satellite data, M.Sc. Thesis, Faculty of Natural
Resources, University of Tehran, 122p. (In Persian)

16.Shahbabaei, S. 2004. The Capability of Digital Imagery Data to provide forest
type and density maps (case study: Dr. Bahramnia forestry planning in Golestan
province), M.Sc. Thesis, Gorgan University of Agricultural Sciences and
Natural Resources, 59p. (In Persian)

17.Shataee, Sh. 2003. Investigation of the possibility of forest type mapping, using
Satellite data (case study, Kheiroudkenar forest-Nowshahr), Ph.D. Thesis,
Faculty of Natural Resources, University of Tehran, 155p. (In Persian)

18.XU, B.G. and Pu, R. 2003. Crown closure estimation of oak savannah in a dry
season with Landsat-TM imagery: Comparison of various indices through
correlation analysis, International Journal of remote sensing, 24: 9. 1811-1882.

"


www.SID.ir

Sciances and Natural Resources

J. of Wood & Forest Science and Technology, Vol. 17(3), 2010
www.gau.ac.ir/journals

Comparing Investigation on Landsat-ETM" and IRS-P6-LISS 1V
Data for Canopy Cover Mapping of Zagros Forests
(Case Study, Javanroud Forests)

H. Abdollahi®, *Sh. Shataee Jooybari?, A. Sepehri® and H:Zanganeh*
'M.Sc. graduated of Forestry, Gorgan University of Agricultural Sciences andNatural
Resources, Associate Prof., Dept. of Forestry, Gorgan University of Agricultural Sciences
and Natural Resources, *Associate Prof., Dept. of Rangeland and Watershed Management,
Gorgan University of Agricultural Sciences and Natural Resources, “M.Sc. of Forestry,
General office of Natural Resources, Kermanshah/Province
Received: Jan., 20, 2009; Accepted: April, 14, 2010

Abstract

In order to evaluate capability of the Landsat-ETM and IRS-P6-LISS IV images
for canopy cover mapping a case study was done on the forests of Javanroud in
Kermanshah province. After evaluationof the geometric and radiometric quality of
the data, the ETM" images, the ETM™ images were geometrically corrected with
GCPs and the images were registered with RMSE error 0.46 and 0.48 pixels, for X
and Y, respectively. The COST method was used to atmospheric correction. To
reduce the effect of soil reflectance, suitable vegetation indices were prepared
using soil line parameters. A ground truth map was generated through random
systematic sampling method with sample size of 60x60m’. In each plot, the canopy
of trees was (measured in two directions and percentage of canopy cover was
computed in hectare. The plots were classified to four classes (very thin, thin, semi-
dense ‘and dense) based on canopy cover. 25% of sample plots from each class was
selected as‘training area and the best spectral bands were selected using divergence
separability index between classes. Regarding to area of canopy cover computing
and in order to pixel size equalization of LISS-IV and ETM" images, 6x6 pixel size
of LISS-1V images were merged and their average value was used as a final value
of merged pixel. Supervised classification was accomplished on the best and main
bands. The accuracy assessment of generated map was evaluated using 75% of
sample plots. The results showed that using the best selected LISS-1V bands could
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better classify 4 classes than other images by maximum likelihood algorithm with
64.54% overall accuracy and 0.43 kappa coefficient. In order to develop the results,
the very thin class with thin class and semi-dense with dense classes were merged
and a new classification was repeated. The minimum distance to mean classifier
algorithm wusing the best selected LISS-IV bands showed the highest overall
accuracy and kappa coefficient equal to 79% and 0.58, respectively. It is concluded
that in such sparse forests, low canopy area of forest species as well as the soil
reflectance as background leads to undesirable results.

Keywords: Canopy covers mapping, Forest, ETM®, LISS-1V, Zagros forest
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