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Figure 1. Location of the study area in the country map.
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Table 1. Distribution of oak dieback specimens in relation to slope class.

(Ao)3) SaSas sl (Ao 33) s )
Dieback frequency (%) Slope (%) Row
4 0-5 1
14 5-10 2
30 10-20 3
22 20-30 4
29 30-50 5
1 50< 6
100 - <85
Total
46°12'59 04"E 47°11'59.04"E
ST,
5 =
= e
3 g
]
©
- 1o-5
g [15-10 -
&_ [J10-20 =
= [C120-30 3
=] : 23
. 30-50 5 <
. 50 =
|
46°12'59.94"E 47°11'59.94"E

(ALOS) o NS 4 ol gl (Sl slakigod )95 - S

Figure 2. Distribution of oak dieback specimens in relation to slope class.
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Table 2. Distribution of oak dieback specimens in relation to slope aspect.

Frequency of points (%) Sampling points Geographical directions Row
Lo
14 14 J 1
North
12 12 Sha 2
South
1 1 o 3
East
9 9 =5 4
West
18 18 S 5
Northeast
12 12 A 6
Northwestern
10 10 e 7
Southeast
14 14 ST 8
Southwest
100 100 - <as
Total
46°12'59.94"E 47"‘11‘?9.94"E
=
™
5 O NE
8 I E
B EmsE =
S s =
& . SwW §
Ew O N N L o9 &
] W
46°12'58.94"E a7%11 '|59.94"E

(ALOS) o Cugr 4 o bgh (SASCiS sladigal 5 T IS

Figure 3. Distribution of oak dieback specimens in relation to slope aspect.
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Table 3. Distribution of oak dieback specimens in relation to altitudinal classes.

(Ao y3) SaSlis Jlgl (o) i, olid i,
Dieback frequency (%) Altitude classes (meters) Row
- 0-500 1
3 500-1000 2
42 1000-1500 3
47 1500-2000 4
8 2000-2500 5
- 2500< 6
100 - <8
Total
46°12'59.94"E 47°11'59 94"E
=Z
= =
=
o 1 0-500
= [ 500-1000 =
Ecg. I 1000-1500 g
I I 1500-2000 >
. 2000-2500 [ T o £
. 2500 < Haliisa ghls =
46°12'59.94"E 47°11'59.94"E

(ALOS) (sl Sl 4 Comd (SaSis sladisei i 5~ JSS

Figure 4. Distribution of oak dieback specimens in relation to altitudinal classes.
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Table 4. Distribution of oak dieback specimens in relation to slope classes.

(Ao)3) Sasas sl (Ao 33) s )
Dieback frequency (%) Slope (%) Row
4 0-5 1
14 5-10 2
30 10-20 3
22 20-30 4
29 30-50 5
1 50< 6
100 - <8
Total
46°12'59.94"E 47°11'59.84"E
[
& w %& E =
& : =
£y 8 50 km B
- 2
=
= Emo-5
- BN 5-10 =
oy w0
< [ 10-20 =
& . 20-20 &
I 30-50 W v S B ]
I 50
[
46°12'59.94"E 47°11'59.94"E

(SRTM) o oS 4 G b gl (S aSis sladipoi oy 5 -0 S

Figure 5. Distribution of oak dieback specimens in relation to slope classes.
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Table 5. Distribution of oak dieback specimens in relation to slope aspect.

Frequency of points (%) Sampling points Geographical directions Row
Lo
20 20 J 1
North
15 15 e 2
South
4 4 o 3
East
8 8 = 4
West
12 12 A 5
Northeast
13 13 s 6
Northwestern
10 10 S 7
Southeast
18 18 ST 8
Southwest
100 100 - <28
Total
456°12'59.94"E 47°11'59.94"E
|
=
=
. =
&
N
= . NE
2 mmc -
B [ SE 2
S mms 3
B 3 sw @ s
W "%
B NwW
46"12'|59_94"E 47°11'59.94"E

(SRTM) o g 4 o gy (SuSis ladipes 5 -1 JSK5

Figure 6. Distribution of oak dieback specimens in relation to slope aspect.
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Table 6. Distribution of oak dieback specimens in relation to altitudinal classes.

(o y3) SaSlis Jlgl s (o) ol olid a3,
Dieback frequency (%) Altitude classes (meters) Row
- 0-500 1
2 500-1000 2
44 1000-1500 3
47 1500-2000 4
7 2000-2500 5
- 2500< 6
100 - <8
Total
46°12'59.94"E 47°11'59.94"E
|
=
[1a]
sl [He]
0 =
B =
9 5
3
£ —10-500
= [ 500-1000 =
o B 1000-1500 =
&y 1500-2000 o
B 2000-2500 =
. 2500 < ® Lases g =
|
46°12'59.94"E 47°11'59.94"E

(SRTM) s ,| Slib & Comnd (SASES 5k gad 55 -V JS&

Figure 7. Distribution of oak dieback specimens in relation to altitudinal classes.
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Table 7. Distribution of oak dieback specimens in relation to landuse.

(Ao ) blE Slsl 5 oA SLis 4 gel sl w2l sls IS,
Frequency of points (%) Number of dieback specimens Landuse Row
1 1 S e 1
Very sparse forest
S5 K
43 43 S 2
Sparse forest
Lo e K
39 39 R 3

Medium forest

0 gl e
5 5 siliad S 4
Semi-dense forest

> £l
7 7 el 5
Dryland farming
Teelys
3 3 T 7
Irrigated farming
D (RO b s
2 2 Vi } & . . JJ . 7
Dryland & irrigated farming
axdlaes  yo ailais
100 100 oo e B <8
Study area Total
45°49°59 93"E 4E6"39'59 . 93"E 47" 29'58 9F°E
=
E Z
= 2
= »
"ﬁ ]
» e
e’ [ ey - £
E |Ew e e 2
S | S B B &
B | o [mpmseas [0 e ™
D e i ]
| evarnes [l mmescsenx [ wmrasc
[ omomrwrge - [ mmmacnoge 3 [ woamaas
[ e R R
C_Lrmee T memecten g [0 womn
[ st 57 [ o s

b e il SRR ISR
) S & o by Susis glad gl piF A Js
Figure 8. Distribution of oak dieback specimens in relation to landuse.
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Table 8. Quantitative and qualitative classification of oak dieback.

(Ao 3) sl oSz & ged 3laS Ko wlib s,
Frequency (%) Number of dieback specimens Forest classes Row
s
36.5 42 A
sparse
L.w “
33.9 39 a Y
medium
0 g0l e
4.4 5 ol A v
Semi-dense
anlas adais
100 87 o e 5 <8
Study area Total
47°30'00.00"E

33°20'00.00°N

32°30'00.00N

45°50'00.00"E 46°40'00.00"E

Il denseforest
B modforest
1 lowforest

45°50'00.00"E 46°40'00.00"E

[
33°20'00.00"N

32°30'00.00°N

47°30'00.00"E

o gilans 5 daw g0 (KD) (S aSis Oljee uinaid -4 S5

Figure 9. Classification of dieback rate (low, medium and high).
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Figure 10. The final distribution map of oak dieback forest resulting from the processing of Landsat 8 OLI
satellite imagery.
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Figure 11. View of oak tree dieback in Tajrian and Dalab areas.
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Abstract

Background and Objectives: Unprincipled changes in vegetation and land use on the one
hand, and the occurrence of tree mortality in the recent decade, on the other hand, has put
additional pressure on Zagros forests and caused a significant dieback of these forests
particularly in Ilam province. Since awareness of the extent and location of forest degradation
and spatial distribution of areas at risk of destruction and prevention of this growing trend is the
concern of planners and managers of the natural resources sector, the sustainable management
of these valuable resources requires easy access to up-to-date and accurate information and data.
Therefore, the present research has been done in Ilam province with the aim of investigating the
distribution of oak tree dieback areas in physiographic (slope, slope aspect and elevation
classes) and land use units using geographical information system.

Materials and Methods: In this research, first, information layers of slope, slope aspect and
elevation classes were extracted using ALOS and SRTM elevation models obtained from
images in the GIS environment. Then, based on satellite images and field control the land use
layer of the province was prepared. Also, using the GPS device, the position of the elected oak
dieback trees was determined and the relevant dotted layer was prepared. Then, by combining
the prepared information layers (slope, slope aspect, elevation classes and land use) with the
location layer of oak dieback areas, the frequency of tree dieback areas of oak forests in
physiographic and land use units was determined and examined.

Results: According to the results, the tree dieback rate in physiographic units (slope, slope
aspect and elevation classes) extracted from two models of ALOS 12 meters and SRTM 50
meters showed that, According to the ALOS model, the highest frequency of oak dieback
areas (30%) is related to the slope class of 10-20%. 18% of it was related to the northeastern
aspect and 47% was related to the altitude of 1500-2000 meters above sea level. Also,
according to the SRTM model, the highest frequency of oak dieback areas (30%) was related
to the slope class of 10-20%, 20% was related to the northern aspect and 47% was related to
the altitude class of 1500-2000 meters above sea level. In both models, the southwest aspect is
in the second place in terms of the highest frequency of oak dieback areas. In terms of land
use units, most of the oak dieback areas were located in mountainous units, hills, pebbled
areas and plateaus, respectively.
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Conclusion: In general, there is no difference between the two studied models in terms of the
percentage of oak dieback distribution in slope classes. But, there were slight differences
between the two studied models in terms of the rate of tree dieback in height and aspect classes.
In terms of forest land use, the highest frequency of oak dieback was in sparse (36.5%), medium
(33.9%) and semi-dense (4.4%) classes, respectively.

Keywords: ALOS and SRTM models, Central Zagros, Landuse change, Oak dieback,
Physiographic units
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