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1- Wetness Index

2- Altitude from Sea Level (A.S.L)
3- Slope

4- Aspect
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1- Digital Elevation Model (DEM)
2- Landscape

3- Geographic Information System
4- Linear Regression

5- Generalized Linear Model (GLM)
6- Artificial Neural Network (ANN)
7- Logistic Regression

£y



IFAY (£) ojlend (19) s K> g wiga (559U g pole (s by 3 dloxo

il e e sl sl e o Sage ailie lii S 5 b 550 Ol (Il glasd
sl s e b eVl sl a5l 1S 5 5 Sls gt (YY) O Sas 5 13 s
b ol sy e ls (siladie ot 05 S5 5T 5T 1S 55 S 5 patle 5 b
L el o8 Je sl Ghassy (nl 03 dde G i sl bl (2015 28 el slaes 5 6l
Ayt s Ve sl iags opl 3 el 035 R'=0/MAY L e VY/0 SIS SIS
el 03 e o5y it ol 53 5 S Cosb ) 5 s atlid eSS sl bele (p Sage
3 S J K Slopa s i g 5 S 550 sl el sla i il sl SO

Olatils gl ohmdenl Sl (B35 oo law (gla ite =S 5T Ak e Oliie vge Blaal
Lol 03500 al 3 8l oS Slis 3550 (g3ledie 5 Jlite (5540581 4 daedde O ke
B ol Glor 2 5 05 s Sadde baw s 0T (3ladie 5 (s 2058 Coetl 4 a5
s =l XBb e S5 ALS R a5 S IS s oS ek il Lelge o
wasiie 33 S (a8 5550 Ol )y G b 5 il el )8 lobl Sl e Ol pew
A3 S i = b (gl bl oSl Sl eslinal L Ok ys a3 o yze 5 S 3 3las oge
Je Sl edal sy 15 50 55 (slaesls 5 O S (aMSad) Ll g 1S5 S ) (5 \WAY UL
plowl o pitetiny Jas g S5 Lo 5 0T SIS (ST, (65l e 4 Sul 53 5 e (055

REWPLE IR

g, 9 3190
e oLl (WS ) Lpler 53 Sols K S adllas dalais tandllas 3 40 adlaie
Esaids it 5 a3 GUlar 5 5 Ko opl il 08 S aub mlie 5 (55,5l
L adl OV 5 aids 1) 5 am s 08 i Job 5 Jlad el £V 5 aids 8 5 am s PG a5l
S WA E (6 ol S () K)ol 4,5 15 3,8 b1 5 4 YE 5 s 08
boge SaL Ol yls Sl 3 QKﬁJ@i&}gkéJu%O);J@wlé;))).c,.A
S el Sl ¢ 0 Soim el el sosle LK (il o e oo 184 wiles SUL

1- Solar Radiation
2- Topographic Exposure Index
3- Site Index

£



OS2 g g i Ly y8

S OT s amY 5 Sl slamn 5l S8, bas 0F SB35 a¥ sl Gl Sisisse Olss
Slosgd 5 Slosgd S ghyls adbie pl ol al LS5 Svanls 5 G Csliae slaaY
sk a3 o] el o1 S perlS el el (Sl ol (Sl S 035 (5 fuS 1

(VY el 585V (6 10K £33 i k) il e 5 e

FoFVELY FoEvEeY
A T TFOA

S Sl 5 andlas adlate L3l i Cond g a2 -\ K2

SR I

r}) J.Ja.:.l_i.l;r_"’ CJ_la YYFAY JL_..« LSJ‘JJ")L"T 6[_&53‘3 )\ L):"A)J“—i L)_l‘ DL :‘5J|:J.343‘,~' J‘;’-’J
C\;_.A) Slo s a4 gad ankad £Y4 slas 5 s S eslanal Lgr\J.@_gj:S:Jf.;;.-\ ™ ‘_;)\JJK.;;.-
(=) Yor slal 4 slal Solann &S00 LS /) Clee 4 (e VWAL
)\ (L;)lSJi.r L;.bl.sA ﬂ;;bj) Q}J;))%\O\“ ch.w))s(‘};y—éw>ﬂ\o' DLl
w3 Lol s a3 631000 ke (& pas oladad LT s Ol oy edd iy adlate
Oladad Ul s Conbge il 5 ..,\i.s_)f C‘J>L:..w\ o5 opl sl e Bl VY0 5 5 A
Lo ol b g sliad @ a5 L (Y Jﬂi)@ﬁQ)yGPS oKus 3l oslizal b 5 4 ges
A S

£0



IFAY (£) ojlend (19) s K> g wiga (559U g pole (s by 3 dloxo

TFFes Y50
FeVEaae FeVFans

o e e LA
o s dloul bLE S
N N e

¥eFVEAS VB FrEVERY
TEFaun YFAQ

SR gls ol bl S adk -Y S

\ . - . - o Z - s . . -

0o b adlas pli)) o gd) Jde i H Z g 48l 5 adyl slapiie 5 o) (85 S Al
sbal 4 gla }Mi..’ > addae VYO 55 Lﬁj\ﬁﬁj}dﬁﬁﬂh sladols U Ol b gl

Y ~Z.. . .. 7 - " e é -

Syge SN p semy Sl edel Cadas ey pe 8y A ALE e A3 S 4l e Ve X
fY"i c@bﬂjdbﬂ)ﬁ) J{Jﬁdb}&hﬂu QT)J 3}"}” L;Lﬁﬂ)jfjg;ﬁ;)‘} POr
a\,@au4.:5}\éujﬁ))\dféw&uw&uﬁ‘édjawwtﬂ}e\iﬁlj
L Ul Glosw 3 ol ladul 3 S8 (6 nd oid &5 Al o 028 b (S5 sl et s
4.;.‘}‘ CJL;...@)»A} U’:“'h};'i U'i‘ BE (Y (SHdae AN 6)L.«v§ 9 L&}w}ﬁ) Ju)\.wdn w.&
57 bon il e il s st et S et s e Sl gl el

1- Interpolation

2- Sink

3- Profile Curvature

4- Plan Curvature

5- Tangential Curvature
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1- Shaded Relief

2- Stepwise Regression

3- Adjusted R?

4- Root Mean Square Error
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Abstract

Possibility of estimation of quantitative forest characteristics without field survey is a
new idea for forest biometry. This investigation was conducted to evaluate possibility of
spatial estimation of two main quantitative forest characteristics (trees number in hectare
and mean diameter) using terrain analysis and linear regression models in the district 1 of
Dr. Bahramnia (Shastkolate) forestry plan, Golestan Province. A digital elevation model
(DEM) with 10x10 meter resolution was produced by contours interpolation of 1:25000
scale maps. The primary topographic attributes maps (slope, aspect, elevation from sea
level, shaded relief, profile curvature, plan curvature and tangential curvature) and
secondary attributes maps (wetness index and solar radiation) were derived from DEM
using terrain analysis software. Field inventory data from second revision of Shastkolate
forestry plan, district 1 (429 plots) were used as original data for forest quantitative
characteristics. Information of topographic maps in plot location was derived. Then
relationship between the forest characteristics and terrain attributes was analyzed and
modeled using multiple linear regression models by stepw1se approach. The developed
models were validated using test data (85 plots). Adjusted R? and root mean square error
(RMSE) were determined to validate accuracy of prediction. Result of study showed that
elevation from sea level, annual potential of solar radiation, slope and aspect were the most
significant terrain attributes determined the spatial distribution of forest quantities
characteristics. Results also showed that forest characteristics could be predicted about 40%
to 47% of variation by these linear models. These models can be used for estimation of
quantitative characteristics for adjacent forests with similar conditions (same management
and morphology) using DEM without measurement or sampling. Finally, use of terrain
analysis was emphasized for preliminary recognition of forest quantity characteristics.

Keywords: Topographic attribute, Terrain analysis, Digital terrain model, Regression,
Spatial estimation model, Doctor Bahramnia forest
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