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Abstract

Background and Objective: The oak (Quercus sp.) dieback phenomenon in the western Zagros
forests is an environmental disaster. Although climate change is the most important factor in
this phenomenon, its intensity under the same climatic conditions depends on geological factors,
latitude, topographic factors (slope, aspect, and altitude above sea level), and human activities
such as land-use change, forest floor plowing, arson fires, and civil constructions (roads, open-
pit mines, gas networks, etc.). The main issue of this research, which was carried out in parts of
the forests of Kermanshah province, was to investigate whether the severity of the Zagros
forests dieback is affected by topographic and physiographic factors. If so, which factor or
factors have the greatest effect? The aim of this study was to evaluate the role of topographic
factors and physiographic units in intensifying the dieback phenomenon through a field-based
assessment.

Methodology: Based on field surveys and considering the diversity of topographic conditions
and dieback severity, two main sites were selected in Kermanshah province: in the vicinity of
Kermanshah city (Site A) and Islamabad-Gharb (Site B). For this purpose, 31 geomorphological
facies were identified, and according to slope conditions, 2 to 4 plots (100 m? each) were
randomly established within each facies. In each plot, topographic characteristics (slope, slope
aspect, and elevation), visible symptoms of dieback, and the number of dried and healthy trees
were recorded. Finally, the major human-induced factors contributing to the intensification of
dieback were identified and prioritized.

Results: The results showed that most of the dieback hotspots occurred on slopes of 10-30%.
Moreover, southern slopes were more severely affected by dieback than northern slopes, and
about 70% of the affected stands were distributed within the elevation range of 1500-2000 m
above sea level. The average canopy cover of understory vegetation and bare soil in both sites
were 47% and 30%, respectively. Field observations revealed that in areas with weaker
understory vegetation cover, complete dieback of tree bases was more evident. The ratio of
dried to healthy trees in sites A and B was approximately 47% and 42%, respectively. Since oak
is the dominant species in the Zagros forests, its dieback frequency was higher compared to
other species, reaching 70% and 80% in sites A and B, respectively. In addition, most of the
dried trees were sprout-origin with diameters of 10-15 cm, and signs of pest and disease
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damage were more frequent in completely dried individuals. Human-induced factors that
increased evaporation and soil moisture loss, thereby intensifying dieback, included (in order of
importance): land-use conversion to agriculture with plowing, arson fire and charcoal
extraction, intentional tree drying and branch cutting, civil constructions, soil erosion and
landslides, forest fragmentation, and livestock grazing.

Conclusion: Dieback severity was higher on southern slopes than on northern slopes. Field
assessments confirmed that anthropogenic factors play an equally critical role as climatic factors
in threatening the forests. Among these, land-use change was the most important driver. In some
areas, intentional arson fires for agricultural expansion, deep plowing around trees to accelerate
drying, and severe erosion accompanied by landslides not only intensified dieback but also
directly caused forest destruction. Field surveys indicated that land-use change, particularly on
northern slopes and in low-slope areas, is rapidly expanding. Overall, the intensity and
frequency of oak dieback were found to be a function of topographic, geological, and
unsustainable human activities.

Keywords: Coppice oak, plant canopy, Islamabad-Gharb, Kermanshah, geomorphological
facies.
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Figure 1. The geographical location of study area
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Table 1. spatial location of field survey assessment of forest dieback in Kermanshah province

No UYM geological Topography Facies
X Y formation Slope (%) Slope Elevation (m)
Aspect
Site A
682797 3748413 Shabazan 40 NE 1850 Unstable debris
683093 374893 Kashkan 22 S 1595 Hillslope with outcrops
683717 3747154 Kashkan 15 1560 Mixed forest/rain-fed
SE
4 683806 3749098  Shahbazan 25 N 1610 Stable debris
5 682831 3748134 Kashkan 10 SE 1400 Waterway
6 695822 3754715 Amiran 45 NE 1410 Badlands with tunnel
erosion
7 694950 3770694 Kashkan 10 NW 1544 Regular hill-shoulder
8 693863 3770373 Kashkan 17 N 1637 hill-shoulder with
outcrops
9 683126 3766058 Kashkan 40 N 1600 Mixed debris and
landslide
10 702462 3763821 Shahbazan 50 S 1600 Outcrops
11 701822 3763199 Shahbazan 5 NW 1693 Regular hill-shoulde
12 701360 3763199 Kashkan 15 NW 1700 Regular hill-shoulder
13 682586 3748266 Amiran 20 S 1600 Irregular hill-shoulder
14 689822 3750710 Kashkan 25 SE 1650 Irregular hill-shoulder
Site B
15 341858 462752 50 S 1650 Regular hill-shoulder
16 341859 462614 Shahbazan 10 NE 1450 River border
17 341754 462025 Amiran 20 NE 1550 Mixed forest/rain-fed
18 341240 463236 Talehzang 18 W 1490 Mixed forest/rain-fed
19 646284 3790748 Talehzang 8 S 1667 borrow area/ roads
border
20 646519 3790881  Shahbazan 8 S 1681 Alluvial fan
21 646682 3790900  Quaternary 25 SE 1710 Stable debris
22 646789 3791355 Shahbazan 25 SW 1830 Regular hill-shoulder
23 645994 3790079 Shahbazan 10 E 1621 River terraces
24 645045 3781176  Quaternary 25 N 1443 hill-shoulder
25 645220 3781157 Talehzang 25 N 1420 hill-shoulder
26 645220 3781157 Talehzang 15 SwW 1418 hill-shoulder
27 634959 3762461  Quaternary 10 S 1596 Alluvial fan
28 637898 3761417 Asmari 15 W 1609 Regular hill-shoulder
29 633143 3761249 Asmari 10 SW 1515 Alluvial fan
30 633127 3766062 Shahbazan 20 S 1700 Regular hill-shoulder
31 630489 3765674  Shahbazan 30 NW 1590 Regular hill-shoulder

N = North, NW = North Western, NE = North Eastern, S = South, SW = South Western, SE = South Eastern, W = West, E = East
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Figure 2. Forest dieback at marl formation (Talehzang formation); lower dieback on no-landslide occurrence
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dried oak root system after recent landslide occurrence
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Table 2. Dieback frequency in slope classes based on fied assessment

Slope class (%) 0-5 5-10 10-20 20-30 30-50 >50
Dieback Site A 0.0 7.2 358 28.7 215 7.2

frequency _
Site B 0.0 11.8 41.2 35.2 6.0 5.8

(%)
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Table 3. Dieback frequency in slope aspects based on fied assessment

Slope Aspect N NE NW N SE SW W E
Dieback Site A 214 7.2 214 214 28.6 0.0 0.0 0.0
frequency (%) Site B 11.8 175 29.4 55 12.3 115 5.9

N = North, NW = North Western, NE = North Eastern, S = South, SW = South Western, SE = South Eastern, W = West, E = East
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Table 4. Dieback frequency in elevation classes based on fied assessment

Elevation (m) 1000< 1000-1500 1500-2000 2000-2500 2500-3000 >3000
Dieback Site A 0.0 143 85.7 0.0 0.0 0.0
frequency _
(%) Site B 0.0 294 70.6 0.0 0.0 0.0
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Table 5. Descriptive statistics of forest understory cover and dead trees ratio in the studied sites

Site Variable Mean Median SD SK CvV Oak
dieback
ratio (%)
A Forest understory  Plant canopy 46.6 435 17.7 0.17 39.9
cover (%) Litter 3.6 3.0 2.1 0.86 56.4
Bare soil 30.9 275 18.9 1.1 61.1 69.3
Stoniness 16.3 16.0 7.4 0.02 451 '
Healthy tree 584 535 271 0.04 49.5
Dieback treel] 495 465 239 0.5 48.3
B Forest understory  Plant canopy 48.7 50 14.2 0.19 29.4
cover (%) Litter 4.2 4.0 14 0.22 34.2
Bare soil 30.8 21.0 16.9 0.98 54.9 80.4
Stoniness 13.4 12.0 5.9 0.76 422 '
Healthy tree 557 640 234 -.01 35.1
Dieback tree 414 370 199 0.89 48.3

OIncluded a(fart or whole part of free impacted by dieback phenomenon

SD= standar

Devotion, SK= skewness, CV = Coefficient of VVariable
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Table 6. Frequency of forest tree dieback in the two studied sites

Site A Site B
Facies Dignostice dieback* Healty Dieback Facies Dignostice dieback Healty Dieback
no 1 2 3 tree (%) tree (%) no 1 2 3 tree tree (%)
(%)

1 | [ ] | | 43.1 56.5 15 [ ] u - 67.6 63.6

2 | [ ] | | 58.4 62.0 16 [ ] u - 58.4 59.5

3 | [ ] - 66.7 100 17 [ ] u - 64.6 735

4 | [ ] - 57.1 50.0 18 [ ] u | 33.3 75.0

5 | u | 72.2 100 19 | [ | - 52.6 88.8

6 | - | 28.6 45.5 20 ] u - 56.3 87.5

7 | u - 59.3 54.4 21 ] u - 69.2 100

8 | ] - 58.3 60.0 22 ] - - 58.8 714

9 | ] - 61.9 54.0 23 ] u - 69.2 75.0

10 ] [ | ] 61.1 50.0 24 | [ | - 61.5 90.0

11 | u - 36.7 42.1 25 [ ] | - 714 100

12 | u | 50.0 7.7 26 | - - 81.8 100

13 | ] - 30.0 85.7 27 ] u | 50.8 63.5

14 | u ] 49.4 69.8 29 | [ | | 63.4 67.6
29 [ ] u | 62.5 83.2
30 ] u | 70.0 83.3

31 u 67.9 84.6

- u
*1= A part of branches dead, 2 = A part of trunk+ branche are subjected to dieback phenomenon, 3 = Dead tree subjected to pests

and disease
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Table 7. Priority the anthropogenic factors affecting severity of forest dieback phenomenon in Kermanshah
province, Iran

No Anthropogenic factors
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A= Converting to rain-fed areas and tlllage practice, B= Arson fire and charcoal extraction, C= Forest tree drying and branches

cutting, D= Improper civil activities (roa
Heavy livestock grazing.

surface mining...), E= Landside and gully erosion, F= Forest fragmentation, and G=
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Figure 3. Land use change affecting severity of forest dieback at its edge (Site B - southeast of Gahwara)
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