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Article Info Abstract
Article type: Background and objectives: Remote sensing data, with its comprehensive and
Research Full Paper accessible nature, facilitates the understanding of plant-environment interactions.

Integrating such information into species distribution models can create global
maps of species distributions and aid in their conservation and restoration. This
research aims to determine the remote sensing predictors—including climatic,
Article history: topographic, and remote sensing indices—to predict the distribution of J. excelsa in
Received: 22.05.2023  Khalkhal County, Ardabil Province, and Northern Zanjan Province.
Revised: 20.07.2023 Methodology: The study area includes Khalkhal County in Southern Ardabil
Accepted: 26.07.2023  Province and the northern parts of Zanjan Province (Zanjan, Tarem, and the
northeastern part of Mahenshan), covering approximately 1,036,742 hectares.
Suitable locations were selected for sampling based on a land use map and
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Keywords: preliminary field surveys. Coordinates of J. excelsa presence and absence were

Habitat suitability, recorded using GPS, resulting in 1,577 recorded points. Areas with at least one

Re(:irpote sensing square kilometer of dominance and sampling sites at least one kilometer apart were

1ncices, . considered. To reduce sampling bias and autocorrelation, SDM toolbox and multi-
pling

Software for Assisted dist thods in ArcGIS soft d. Pseudo-ab -

Habitat Modeling istance methods in Arc software were used. Pseudo-absence points were

(SAHM). created randomly using the Random Selection tool in ArcGIS, with approximately
1 km intervals, and verified through field visits. Digital elevation model, slope, and
aspect maps were prepared using topographic maps at a 1:25000 scale and the
Spatial Analyst tool in ArcGIS. Precipitation and temperature layers were prepared
using satellite images with high temporal resolution. Remote sensing indices
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(GEMI, LAI, MNDWI, and VARI) were calculated and rasterized using ENVI
software. MARS and GLM models were performed in SAHM software.

Results: The area under the curve (AUC) was 0.967 for GLM and 0.984 for MARS,
indicating excellent model performance. Key variables for GLM included VARI,
slope, temperature, digital elevation model, LAI, MNDWI, annual precipitation,
and GEMI indices. For MARS, important variables were VARI, annual
precipitation, digital elevation model, slope, MNDWI, temperature, LAI, GEMI,
and aspect. Suitable habitats for J. excelsa were estimated to be 349,569 hectares
(33.7% of the area) by GLM and 340,610 hectares (32.8% of the area) by MARS.
Habitat elevation ranged from 450 to 2800 meters, with species presence increasing
with slope percentage. Species presence was observed within precipitation ranges
0f 300 to 800 mm and temperatures between 6 to 18°C. GEMI index showed highest
presence at 0.18 and lowest at 0.24. LAI index indicated highest presence at 0 and
lowest between 0.05 to 0.15. MNDWI index remained constant from -0.5 to -0.1,
then decreased. VARI index showed increasing presence from -0.18 and remained
constant from -0.18 to 0.3.

Conclusion: Due to the different algorithms used, it is more reliable to employ
multiple prediction methods rather than a single one. The models presented are valid
within the study area's habitat conditions and should be tested in other similar
regions for validation.
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var geometry =
/* color: #d63000 */
/* displayProperties: [
{

"type": "rectangle"
}

1%
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 geometry =
/* color: #d63000 */
/* displayProperties: [

mon

"type": "rectangle"
v

s
1%
ee.Geometry.Polygon(
[[[47.31064567849103, 38.45520839285983],
[47.31064567849103, 36.34334403266938],
[50.50766716286603, 36.34334403266938],
[50.50766716286603, 38.45520839285983]]], null, false);
/***x* End of imports. If edited, may not auto-convert in the
playground. *****/
Map.centerObject(geometry);
Map.addLayer(geometry);

var tem =ee.ImageCollection("NASA/FLDAS/NOAHO01/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,

1):

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,
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