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Table 1. Primary and Secondary Topographic Features
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1- Elevation
5- Profile Curvature

2- Slope
6- Tangential Curvature

4- Plan Curvature
8- Wetness Index

3- Aspect
7- Solar Radiation
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Figure 1. The study area A) Forests of North Iran B) District-3 of Sangdeh
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Table 2. Descriptive information of quantitative characteristics of the forest
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Table 3. Descriptive information of primary and secondary topographic features in the forest

by SaiS o Aidion Hhmo oliibE (,Sle oS dasuie
FAY Y AN vy WAV E VY WY () Uy g Jl 55
<I¥A o[o¥ AR /¥ VY Eefees ofN (Ao y3) s
YOF -\/s¥ —a v5. VAY £ 4/VA /o- (453) b Cg>
ofsY -Joy <Y /+) ofeeeY £ Y/FF /) (30 p b)) game (slizs
A AN —/W A oJee N ENSY —/ (e 3 ko)) (kb (sliss!
o/ -I%5 -Ivy [y N E Va1 oo (o 3 ob3l)) swbos slise
/A -/ ¥y ARG VISV E -[of VY et SR e
(@re s 32 sl Clgols)
BIVA VY- V¥ y-/o¥ Slod £ +/-4 /v (5] 236) Cugbs) asls
¥e¥ees Veleos
N ) a5 @
z H z Iy 4 ElE O AL H
- - - 'vf } - 7 , |
: t
? ?
) o X (TWh Zeyss h
PR 5 e - enY 'r = l_,f"
LR sonv-veo  RESENESS
- - 10 o Y0 -Ang i o :
im EE 2| =7 s> B UM -TTA 3
= .--llilA ey e Klbocnetons ~| | .-'l-\A9 Jilor WS e Rllometen | [ L4 awra-ruer  StS L ki 7l
\’-Y'.u V-V‘--- NaT.
YeTere Wo¥ae WaYaus
() ‘e"\\ (2}
(%] (% § A
2 HIE = Y :
= [£- -] [= =T \ <
el i3 A | |E
ket {
(Kwhm®} . \ \\ ol s
- -y {F‘ "-- /’) ()
- eld = MA e N SATY. - 15ee
||, mvame G <l Al e rae 1
%l |S wmrsa-Tiv et Z||E s A - yene s
A - wmesr-v1s L ekemeens || ayorira = e Kilometers| *
WeTaee NeaToee

91 (5 (bbgye 59 (g s (0 Cogb) 5L (il - 53055 5 5 adg) o 4285 Y IS5

_ _ sloe Ll (g e (5 895 G20 (9 _
Figure 2. Map of primary and secondary features of topography- A) Wetness Index_BR Slope C) Profile C. D) Plan C.
E) Elevation F) Solar Radiation G% Aspect H) Tangential C.
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Table 4. Spearman correlation values of the Quantitative characteristics and topographic features
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Table 5. The result of modeling for estimation of quantitative characteristics
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Extended Abstract

Introduction and Obijective: In a proper planning of the forest sector, the preparation of
quantitative and qualitative maps is a management requirement and is unavoidable for
sustainable development. For this effective planning, the latest information on the types of
characteristics that are important in decisions regarding the optimal use and protection of forests
are needed. This study conducted in order to the modelling spatial estimation of some
quantitative characteristics forest using topographic features and its spatial mapping in District-
3 of Sangdeh Forests.

Material and Methods: Characteristics of number, basal area and volume per hectare were
calculated by surveying 150 sample plots (1000 m?). Primary topographic features of altitude,
slope, aspect, profile curvature, flat curvature and tangential curvature and secondary
topographic features including wetness index and solar radiation were extracted from digital
elevation model with 10m resolution. Then, the relationships between forest quantitative
characteristics and topographic features were analyzed and modeled using non-parametric
method random forest, support vector machine and also parametric multiple linear regressions.
Models were evaluated using 30% of the samples.

Results: Bias and root mean square error percentages were calculated to select the appropriate
model and the results showed that the support vector machine method had the best results for
estimating all three measured characteristics. In estimating number per hectare, the polynomial-
3 function with mean square error values and skewness is RMSE = 9.59 and Bias = 1.62,
ground cover with radial base function (RBF) and values of 53.5, respectively. 30% RMSE and
1.32 - =% Bias and volume per hectare with polynomial function of third degree and values of
RMSE = 37.62 and Bias = -0.51 were selected as the most appropriate model. The results also
showed that the topographic variables of aspect, altitude, solar radiation and tangential curvature
had the most influence on the modeling process.

Conclusion: The selected model in this study was able to provide some of the necessary
information for forest management, but the model alone cannot explain all the reasons affecting
the characteristics, so it is recommended to combine other factors such as climatic conditions,
latitude, geology, and remote sensing techniques, which play a major role in explanation and
interpretation, to improve the accuracy of the forecast.

Keywords: Bias, Nonparametric method, Quantitative characteristics, Topographic features
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