s Al

IR 9 2o (559l g pole S ying dlone
VAN (o, 8 ylowis o3 5L >
www.gau.ac.ir/journals

(5 g0 (i 45 g o) ST 3 oolii! b i (S 38 o515 dcadiio 85T

Tl Amadd o 7 A sl ol (il Glancd (5 538 L 87
(AU 05,8 SLils” O S ab e 5 3 psle oEs (UK 05 8 Al it S S gmils’
b e 5 535S p ke oKl (T e 05,8 okl DS ab b 5 (53551 o she K200
Olheol mo oS5 (bS5 S skl OIS
ANV G e B AV Sl s
a5
FrBUE (5 3 al l ad edd ol NS S Sl pst 5 e e o e S

Slod S s i K Sls s 3l 53 MK ailae s e Sl (sl 551 oS
b e Jilse 5 S Sl pa st ey adad S Ll 2508 (slata s 4 STl
Sl oslial Ll s )l Sl sa sl =3 Sl bie e 0556 Ll e S sl
Lo b ool a0 Odeony 8l K15 e O 5 zlAl BB laaasin 5 el 55, glade
s s SSE 55 Sy S S S LSl e 03 r sy ol S S
53 O i s i g 5 S LSS 3 0l) oS5 IS (2381 o e 82 (ANND
b s adsl Sleopa s Sl eslinal L OLS S oS cad sy 5 5l S SO
Ll s b e a3y Jde Bl eslinad b 31 S 5 5 45U 5 sl Slssas 35l 31 S5
s GPS ol&is 3l oalit ol L 48 @ ga5 olalad Lol i Cand po 4l .13 S dsles 20 )
o=l e 03 s S s 5 w8l s adsl glaaasiie e 12 4 GIS Lo 53 0
STV sl b gl s 65l andad YOV 3 55 sl 3 sl aasiin 3 S ol stal 4 gad Slalad

@\).v\isjfdm.d‘)%ﬁoiwwjdjwwfﬂsﬁyg)t}): slaas ol 5 b 5l

fariba_ghanbari@yah00.com 55 J s ™

Yo


http://www.nitropdf.com/
http://www.sid.ir

VYA (£) o)l (1) sl Ui 9 92 (559Ud 9 pole (slaingsy dle

sRBF ssias ae s g5 jlaslinal U 318 5 5 Slossast 5 Ko JSs 3 5lid oy
i S RBF sla iy b o8 68 51 0L il (25,8 13 el 5 425 5550 MLP
L 0 s amlie gl (ot 0o S5 50UT 0T posdle sl (6 5335 el 511> MLP oL
3 US55 el i 3 e 4SS UL eaias0lil s s S el ANN (gladute
Sleslaal U 1 K S 5o sliss &l i do 53 10 Wl o SUSS ol oS 5l 0L 50 5

Al Gt S g8 o e

‘;MM‘J:—A) dj_:;) Jde 4J<.'\>. )l;'gh BE slaws ‘Lf,lJ;ﬁ}J QL‘.‘."‘”}‘& .L;J,Jf&léaj{;

S

Aoddo
Sl s alis) ssbieas (J Ko oS Sl past w28 4 5 SIS s
Gble 53 o3 g ol als 63k Comnl K Ol e sl S s i 5 Shas
5 S sl b oo (5 Se3Il b 5l e Laesls Sl (63L 5 e da3ld s
ot S3ledde ealinl 3550 gladie op Sl 5 (S A3l SR gy sba (S5
sl s oy e e 53 QLS SIS SRS 0diS i Olgeas il 0 oS ol LS
S OB 5 Olesr) 338 s e ame sla it 5 OLalS SIS Sy o el
Sk 5 ey A K2 0T 23S 5 S R LS S sleaasiia e |
3 S fE) A8 e fas lilasy s 5 SUs el o3I L (g5lse [ sba &S
S e 1S 55 e pine n Segs gl 5 g vt pite 4 Ola ol 510NV, S
OLLSan 5 )50 ) L8 o )13 ealinal 3550 ALS laaldl w6 5 i S eslil 3 by Hsba
s by Jol o ol OATT ) Lt LS 5 S o038 oS 35150 31 65k 3 5 (1AM
5450 LS OLalS 5 a5 cllB oSt a5 cged s 6 (S5 aoe gl > L

(et QLS 5 SUID 0,8 1,5 sl 5550 aLS idp o i ¢l o Ml5 e

™


http://www.nitropdf.com/
http://www.sid.ir

OS2 9 (g il by 5

Sl yoart suiih 4 bgy e Sl 51 (ol 53 end om0 e Sl sk i slaasiis
S8 esleul 5y 5 slite sla lidas js Wi S sty JALS by S s S Gl
QL (Yoo o) Ol 5 dST1E (Y v Ol 5 088 YooV O 5 O guds ) Llas S
Casb s 0315 4 atls LA Osr lail miedes glacs 5o LS sbad S 281, S Lol
o e DTM Sleas rie 315 50 5 sla el alowsay Uilaze aasiie ol 5 ol St
Csb s A B ke SIS 5 5 edomn Sl st ple 5 el ey Lol wigr
dogts ey Do a5 (SOIIS Slopas oo dlaly SRas opl 53 0 S e J RS S
s s ey oyt Y8 UL 55 (00T s 43S e 48l el ot slads
S35 ol 5 e 5 s S la JSer S 551, 0k 51 L, DTM 51 e
La by s clasby (9054 U od g i) ol DL s sl 18 ealanl 5 ) 50
el Ve leslial L (Yoo V) 0S5 13 g s i3l o K Slos a0l (61 5
iy sy patle S 05 S5 5 el 5 Cagb) parli dedy A6 sAd sl
e A ged olwdde (ot o ane X U5 S5 s b l5 g8 Lalls glees s sl 1y
Ui ol 53 s RE20MAY Ly 201 Y70 K S8 UDTM ol s onl 3 Jis
oo sy (g5 ol U3 55 S by 5 s alid sdiSs s bole op Sge Aedy 5 S0
s SlLadS i Ule U it sl b mmls gladie Sllge 4055l a5 S s
bl (S0s 53 5l e $LaeSd Sl 4 a5 Lol s gl i sbiea © e soae
B (Lgﬁj_;mduj Ul 5 0ud8) o slaesls asll Wbl Srlc KL ¢80
sdozmy Slatew o (J 28 Bl gl el ol sl oo Slos 55 2 $5lse s p sl L
Lt mnlin Sl 2y o planil (B 0 b 5 s 2O L b ) (5led e &S

Ll o o e L;LA.L_;JJA Solwde 4 56 oﬂl oaeis wlel b ANN (YooY «CL@;A»)

1. Digital Terrain Model (DTM)

2. Generalized Linear Model (GLM)
3. Topographic Exposure Index

4. Artificial Neural Networks (ANN)
5. Pattern Recognition
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1. Feed Forward

2. Normalized Difference Vegetation Index (NDVI)
3. Enhanced Thematic Mapper Plus (ETM")

4. Radial Basis Function
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1. Neuron
2. Node
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1. Multi-Layer Perceptron
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1. Digital Elevation Model (DEM)
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. Feed Forward Networks
. Back Propagation

. Delta Bar Delta

. Momentum

Ste

. Conjugate Gradient

. Levenberg Marqua

. Quick Propagation

. Soft Max Axon

10. Linear Sigmoid Axon
11. Axon

12. Linear Axon

13. Bias Axon

14. Sigmoid Axon

15. Linear Tangent Axon
16. Tangent Axon
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1. Root Mean Square Error (RMSE)
2. Mean Square Error (MSE)
3. Mean Absolute Error (MAE)
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Abstract

The interaction between landscape and forest properties has been well
documented, and thus it is plausible to assume that landscape factors in a forest
region have a determinant function in forest properties formation. Although
previous researches have identified the significant relationships between forest
attributes and environmental factors, but there is no definite model available for
this properties delineation. Utilizing digital terrain models and its extractable
information can help for this purpose. This study was conducted to evaluate
artificial neural network ability for prediction spatial distribution of forest tree
density and for production continuous map using primary and secondary
topographic attribute in Shastkolate forestry plan, district 1. The primary and
secondary topographic attributes calculated from digital elevation model with 10m
resolution. Geometric coordination of plots which were recorded by GPS, mapped
in GIS. Then Primary and secondary topographic attribute derived in this plot
location. Tree density obtained by counting number of tree in 1 Are circle plots and
then calculation in hectare. The relationship between forest tree density and terrain
attributes analyzed applying two types of artificial neural network (MLP and RBF).
Results showed that RBF neural network provides more accurate results than MLP
neural network. Moreover, the regression analysis was done for comparison of the
results of ANN models with linear models. The results verified the ability of
artificial neural network for prediction of forest tree density and also indicated that
ANN approach can predict approximately 65% of the forest tree density variation
in the given study area using topographic attribute.

Keywords: Topographic attribute, Forest tree density, Digital Elevation Model,
Artificial Neural Network
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