(11 Il )

TERRA-ASTER 11 SPOT-HRG
I

( ) : GPS ( )

SPOT-HRG ASTER

E-mail: adarvish@ut.ac.ir - : -



()

()



. 4l gdijle 38
() () }
X ()
[
ASTER' [
1B ()

606411 61631V NW
60631 NE 606411 SW 60631 NW SE

- Advanced Space-borne Thermal Emission and

Reflection Radiometer
- Noise



ASTER

)
GPS'
(
( Tutan, 1997)
ASTER SWIR" VNIR
HRG ASTER HRG®
ASTER
ASTER HRG

GPS

- Global Positioning System

- Tutan

- Visible Near Infrared Radiometer
- Short Wave Infrared Radiometer
- High Resolution Geometry



GIS'

)HRG
( )ASTER (

- Bhattacharrya Distance

- Transformed Divergence - Geographic Information System



www.SD.ir



HRG lo,l sl sla 5 guzs
A 4

Lt p g5 (g3t oabel
\ 4

XS4, MD b, 4 sty i

= <l 7 s

XS3UML s 4 sty &b

e

ML 5y, 4 g b

Ratiol, NDVIVNIR, t ML b3, b s b

XS4, XS3 4 ML by, b siuaich




+ | DN ()

(SWIR1) ASTER

A swirtb

s )
=~
| >

0 g e lad ) 10 Y
ASTER SWIR1 () () -
)
(
) ( )
( ASTER
( ) ASTER
( )
RMSE'
/ / SWIR VNIR

HRG ASTER

-Root Mean Square Error



o =l b K

AT gl op S
— — |." R &L’nﬂ
ar NG

vnirl vnir2 vnir3

swirl

swir2

[IEIN

swir3

swird swir5 Swir6

ASTER

Xxsl

HRG

NDVI

( )
INDVI(XS) , (VNIR)]



VNIR( n) SWIR ( ) ASTER
XS ( ) Pan HRG
VNIR3/VNIR2 Ratiol
VNIR3/VNIR1 Ratio2
XS3/XS2 Ratio3
XS3/XS1 Ratio4
(VNIR3-VNIR2) / (VNIR3+VNIR2) NDVI(VNIR)
(XS3 — XS2) / (XS3 + XS2) NDVI (XS)
Fusion IHS( ) (XS)
PCAL(VNIR( )
ASTER
() SWIR( ))
ASTER PCAL(VNIR
PCAL(XS( )
HRG
PCAL(VNIR( ) X§( ))
HRG ASTER
(%)
%
(%) )
(XS)
/ / / / XS3NDVI HRG
PCAL1 (XS) ( )
VNIR3 SWIR5
VNIR2
/ / / / NDVI(VNIR) | ( ) ASTER
Ratiol
| | | | NDVI(VNIR), HRG,
NDVI(XS) ASTER
- HRG,
/ / / / ASTER
i HRG,
/ / / / - ASTER




(Alvarez et al, 2003) (al, 1999

Guerschman et al, )

(Kato et al,2001) (Liu et al, 2002) (2003

Kurosu et al, ) (Sriboonpong et al, 2001)
(Chacon-Moreno, 2004) (1999

(DN )

HRG pan
pan

Langley)
(et al, 2001

Tuerner and ) (Joshi et al, 2001)

(Kato et al, 2001) (Congalton, 1998
(Liu et al, 2002) (Chacon-Moreno, 2004)
Kurosu et) (Collins and Wood cock, 1996)



%

(

%o/

(Tuerner and Congalton, 1998)



ETM+

4- Abuelgasim, A.A., W.D. Ross, S. Gopal & C.E. Woodcock, 1999. Change detectioning
adaptive fuzzy neural networks environmental damage assessment after the GulfWar. Remote
Sensing of Environment, 70, 208-223.

5- Alvarez., R., R. Bonifaz., R.S. Lunetta & A.L. Cabrera, 2003. Multitemporal land-cover
classification of Mexico using Landsat MSS imagery, International Journal of Remote
Sensing, 24(12) 2501-2514.

6- Chacon-Moreno, E.J, 2004. Mapping savanna ecosystems of the Lianos Del Orinoco using
multitemporal NOAA satellite imagery, International journal of Applied Earth Observation
and Geoinformation, 5(5)41-53.

7- Collins, J. B & C. E. Woodcock, 1996. An assessment of several linear change detection
techniques for mapping forest mortality using multitemporal landsat TM data, Remote Sensing
of Environment, 59 (59) 66-77.

8- Drarvishsefat,”A. A., P. Fatehi., A. Khalil Pour & A. Farzaneh, 2004. Comparison of
SPOTS5 and Landsat7 for Forest Area Mapping, XXth ISPRS Congress, Istanbul, Turkey.

9- Gemmell, F. M, 1995. Efects of forest cover, terrain, and scale on timber volume
estimation with Thematic Mapper data in a rocky mountain site, Remote Sensing of
Environment, 51 291-305.

10- Guerschman, J.C., J.M. Paruelo, C. Dibella, M.C. Giallorenzi & F. Pacin, 2003. Land
cover classification in the Argentine Pampas using multi-temporal Landsat TM data,
International Journal of Remote Sensing 24(16) 3381-3402.

11- Joffre R. & B. Lacaze, 1993. Estimating tree density in oak savanna-like ‘dehesa’ of
Southern Spain from SPOT data. International Journal of Remote Sensing, 14 685-697.

12- Joshi, P.K., S.S. Agarwal & P.S. Roy, 2001. Forest cover assessment in western
Himalayas, Himachal Pradesh using IRS 1C/ 1D Wifs data, Indian Institute of Remote sensing
( National Remote Sensing Agency ) CURRENT SCIENCE, 80 (8) 941 — 947.



13- Kato, M., T. Sonobe, M. Oyanagi, Y. Yasuoka, M. Tamura & M. Hayashi, 2001. Aster
data utilization for wetland mapping and forest mapping, Asian conference on remote sensing.

14- Kurosu, T., S.Uratsuka, H. Maeno & T. Kozu, 1999. Texture statistics for classification of
land use with multitemporal JERS-1 SAR single-look imagery. IEEE Transactions on
Geoscience and Remote Sensing, 37 227-235.

15- Langley, S. K., H.M. Cheshire & K.S. Humes, 2001. A comparison of single data and
multitemporal satellite image classifications in a semi — arid grassland, Journal of Arid
Environments, 49 (40)401 — 411.

16- Liu, Q. I, T. Takamura & N. Takeuchi, 2002. Mapping of boreal vegetation of a
temperate mountain in China by multitemporal Landsat TM imagery, International Journal of
Remote Sensing, 23 (17) 3385-3405.

17- Mickelson, J. G., D. L. Civco. & J. A, Silander. 1998. Delineating forest canopy species
in the northeastern United States using multi-temporal TM .imagery, Photogrammetric
Engineering and Remote Sensing, 64 891-904.

18- Nemani, R., L. Pierce. & S, Running, 1993. Forest ecosystem processes at the watershed
scale Sensitivity to Remotely-Sensed Leaf Area Index Estimates. International Journal of
Remote Sensing, 14 2519-2534.

19- Sriboonpong, S., Y.A. Hussin & A.D. Gier, 2001. Assessment of Forest Recovery After
Fire Using Landsat TM Images and GIS Technigues A Case Study of Mae Wong National
Park, The 22" Asian Conference on Remote Sensing, Thailand.

20- Trotter, C. M., J. R. Dymond. & C. J. Goulding., 1997. Estimation of timber volume in a
coniferous plantation forest using Landsat-TM, International Journal of Remote Sensing, 18
2209-2223.

21- Turner, M. D & R. G. Congalton, 1998. Classification of multitemporal Spot-XS satellite
data for mapping rice fields on a«west African floodplain, International Journal of Remote
Sensing, 19(1) 21-41



71 Journal of the Iranian Natural Res., Vol. 61, No. 1, 2008, pp. 57-71

Delineation of northern boundary of Caspian forest using
multitemporal satellite images (Case study: Chaboksar forests)

F. Poorshakori Allahdeh?, A. A. Darvishsefat > and A. Khalilipoor®
! M. Sc. in Forestry, Faculty of Natural Resources, University-of Tehran, I. R. Iran
2 Associate Prof., Faculty of Natural Resources, University of Tehran, I. R. Iran
¥ Senior Expert, Forests and Rangeland Organizationof Iran, I. R. Iran
(Received 13 March 2006, Accepted 23 June 2007)

Abstract

Because in the most cases separation of forest boundary with monotemporal images is not possible,
this study was performed with multitemporal images in.order to delineate Caspian forests boundaries
in Iran (case study in Chaboksar). In addition to deciduous broad-leaved forests there are afforested
coniferous evergreen stands, tea and citrus orchards, farms and orchards with deciduas species in the
study area. Spot-HRG and Terra-ASTER images from two different dates (14.8.2002 and 28.2.2002)
were selected for this study. Radiometric errors..were negligible and geometric correction
(orthorectification) was precisely applied using digital elevation model. Two images were registered
with each other. After defining forest .and non-forest classes, the suitable training areas were
determined and revised. Separation of forest and-non-forest classes was carried out by monotemporal
classification, multitemporal classification, hierarchical and digital-visual hybrid approaches. In order
to determine the accuracy of maps resulted from interpretation and classifications a ground truth
(forest boundary) was prepared using surveying with GPS. The length of selected surveying route was
64.5 km. The results of different classifications were compared with ground truth and their accuracy
was determined. Kappa coefficient for classification of growing season and leafless season images,
multitemporal classification, hierarchical approach and digital-visual hybrid interpretation were 0.28,
0.43, 0.57, 0.62 and 0.71 respectively. The most and least accuracy were related to digital-visual
interpretation and classification of growing season image respectively. Results showed that forest
boundary can be separated from non-forests by multitemporal images with high and acceptable
accuracy. Based upon knowledge, experiences and the current study it is strongly suggested that
leafless season images accompanied by growing season image, should be used in updating process of
topographic maps of Caspian forests in such region.

Keywords: Multitemporal images, SPOT-HRG, ASTER, Forest boundary, Ground truth,
Hierarchical, Accuracy.
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