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var geometry =
/* color: #d63000 */

[* displayProperties: [{"type": "rectangle"}] */
ee.Geometry.Polygon([[[47.31064567849103,

38.45520839285983],[47.31064567849103,
36.34334403266938],[50.50766716286603,
36.34334403266938],[50.50766716286603,

38.45520839285983]]], null, false);

[***** End of imports. If edited, may not auto-convert in the

playground. *****/
Map.centerObject(geometry);
Map.addLayer(geometry);
var tem

=ee.ImageCollection("NASA/FLDAS/NOAH01/C/GL/M/V001)

filterBounds(geometry)
filterDate('1990-01-01',"2021-12-30")
.select('Tair_f_tavg")
.toBands.clip(geometry);
print(tem);
Map.addLayer(tem,{},'tem);
Export.image.toDrive({image:tem,
description:'tem,
scale:10000,

region:geometry,
maxPixels:1e9,});

var geometry =
[* color: #d63000 */

[* displayProperties: [{"type": "rectangle"}]
*/
ee.Geometry.Polygon([[[47.31064567849103,
38.45520839285983],
[47.31064567849103, 36.34334403266938],
[50.50766716286603, 36.34334403266938],
[50.50766716286603,
38.45520839285983]1], null, false);
[***** End of imports. If edited, may not
auto-convert in the playground. *****/
Map.centerObject(geometry);
Map.addLayer(geometry);
var trmm =
ee.imageCollection( TRMM/3B43V7")
filterBounds(table)
filterDate('1990-01-01','2021-02-30")
.select(‘percipitation’);
.toBands().clip(geometry);
print(Per);
Map.addLayer(tem,{},'tPer);
Export.image.toDrive({image:Per,
description:'Per,
scale:10000,
region:geometry,
maxPixels:1e9,

YAY


https://pec.gonbad.ac.ir/article-1-931-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-01-29 ]

VoY Lo 9 5l pgmw 9 Commn 03lod o5l 0599 [ LS pgr Comn j cbilio 4y i

ooliswl 830 (slo,lgale Wladsi -Y Jguar

(Lo s 50) eolaiwl 8,50 (Sloj 03 ) el
ARAAVARZA RSN AL EVRR VAR a5 2lginl (Swb s pSoluil o jgele 03, TRMM 3B43: Monthly Precipitation
Estimates

AYlo (b 4 g o ol g AL alals

YeNANY-N JIVRAA/ )

3loilaed piaes (FEWS NET) Lo

‘Al.i;.b 595 Hlaie Glapima 4SS FLDAS

FLDAS: Famine Early Warning
Systems Network (FEWS NET)
Land Data Assimilation System

4> Restore original (Edited) y.o; sloosls

aVYlo dl}b L.gLoo ML?LA

i Sl gl jshaieay (VF el San
5 G el £ ENVI 15306 5 51 solazwl b g0 5
gl 2l Theme b Gl 2L 659
el & Mol eads Jloy sl O a3l &S,
Jloy (it g S sl Foals ol soles s
dwlee Yosmline LB & rrannail Cooglin -l 4 Aoads

A i o] gty Y

Je (2Ll g SIS (FwSTy sl
A Conbid pae 58,5 S s ol gl cnl )
S50 sibedee sy 59 5l il e @l sla s,
Al oslwl Bolar Ko 5 oddlagd (e ,S,
odd Sacluw oKy Sl38le 5 51 eolaznl b (g3l o
2d )5 all (SAHM)

SLSLSS I (a5 5 0dllagll e, , S50
Sy onl 0o eelel el ol (rile (65 50k 5 b
Baxs 00S gy s e 3 Glacgeme oS 3
698 St @ Odey Gl Ob i slle3)
degaze o >y jo 50 Sl (o5 it slbe)
Sl os Oleeds gamdads ! g ouds (gumdads oolo
Elith et al., ) sgi 0 ooliiwl o &30 oy
oA ghs e yS , 3,0 5l eolatwl bl (2008
3 e ol o b slnesls g ol 05 e
Slopie dilre gyl J5 deosls s o3

4Global Environmental Monitoring Index: GEMI
SLeaf Area Index: LAI
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"Modified Simple Ratio: MSR

®Normalized Burn Ratio: NBR

Visible Atmospherically Resistant Index: VARI
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Abstract

Remote sensing data provide a high ability to represent habitat characteristics and use in species
distribution models. The purpose of this study is to determine the most important of remote sensing
predictors, including climatic indices (precipitation and temperature), primary and secondary
topographic indices (elevation, slope, direction, Topographic Position Index (TPI) and Terrain
Roughness Index (TRI) and remote sensing indices (Global Environmental Monitoring Index (GEMI),
Leaf Area Index (LAI), Modified Normalized Difference Water Index (MNDWI), Modified Simple
Ratio Index (MSR), Normalized Burn Ratio Index (NBR) and Visible Atmospherically Resistant
Index (VARI)) using two species distribution models (Boosted Regression Tree and Random Forest)
to predict the presence of J. excelsa in Khalkhal County of Ardabil province and northern part of
Zanjan province using SAHM software. The evaluation of prediction models using AUC chart (Area
under curve) showed that it is at an excellent level for both the BRT model (0.991) and the RF model
(0.974). The most important affecting habitat desirability based on the BRT method include annual
precipitation, slope, digital elevation model, temperature, GEMI index and TRI index variables
respectively. The most important variables affecting habitat desirability based on the RF method,
respectively, include annual precipitation, digital elevation model, GEMI index, slope, VARI index,
temperature, MSR index, TRI index, TPI index, NBR index, MNDWI index, LAI index and aspect.
The region mapped in the study as suitable habitats’ for the species could be used in the planning
strategies with the aim of evaluating the susceptible habitats, the possibility of conservation,
reproduction and breeding. Considering that the modeling method choice is the main source of
variability in predictions and choosing the best prediction model is not simple, therefore, it is
suggested to use a combination of these models instead of relying on the outputs of a single model.
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