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Abstract: The objective of this study was to examine the flora of Cankir1 Karatekin University
Faculty of Forestry Prof. Dr. Abdulresit Brohi Research and Application Forest and to provide
insights that could contribute to the conservation of biodiversity in the region. This afforestation
area is a 25-year-old protected area that is sensitive to desertification. Despite the maintenance
and restoration efforts undertaken in the region, its combination of protected status and high
sensitivity to desertification underscores this study's importance. Plant specimens were
systematically collected from designated areas, and identification procedures were carried out
following established botanical methods. Between April and August 2021, 205 plant specimens
were gathered from the area. The identification process recorded 192 taxa representing 153
genera and 47 families. Among these taxa, one belongs to the Pteridophyta division, while 191
are classified under the Spermatophyta division. Notably, no natural Gymnosperm specimens
were found in the area. Among the identified taxa, 170 are Dicotyledoneae, and 22 are
Monocotyledoneae species. The families with the highest representation are as follows:
Asteraceae, with 31 species; Brassicaceae, with 19 species; Fabaceae, comprising 17 species;
Lamiaceae, consisting of 16 species; and Poaceae, which includes 15 species. The most abundant
genera, represented by three species, are Centaurea, Crepis, Tragopogon, Silene, Convolvulus,
Astragalus, Onobrychis, Salvia, Teucrium and Veronica. The study identified ten endemic taxa,
resulting in an endemism ratio of 5.21%. These endemic taxa play a crucial role in conserving
biodiversity in the region. In terms of phytogeographic regions, the taxa can be categorized as

follows: Irano-Turanian (46 taxa, 23.96%), Euro-Siberian (9 taxa, 4.69%), Mediterranean (4 taxa,
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2.08%), Eastern Mediterranean (3 taxa, 1.56%), with the remaining 130 taxa (67.71%) classified
as unknown or multiregional. The research findings provide essential insights into regional

conservation and sustainable management.
Keywords: afforestation, desertification, flora, protected area, semiarid

Introduction
Preserving semi-arid and desertification-sensitive areas is essential for ensuring the

sustainability of ecosystems. Turkey is endowed with a remarkable biodiversity, which can be
attributed to the country's diverse climate and varied geological structures. This situation is
critically essential for Turkey's ecosystem functions and contribution to global biodiversity. A
total of 11,707 taxa from the classes of ferns and seed plants with conduction bundles have been
identified in Turkey, with one-third of these (3,649) being endemic (Giiner et al., 2012). Turkey
is recognized as one of the richest regions in the world concerning endemic plant diversity, with
34.4% of its total endemic species (Ekim, 2009; Tekeli et al., 2006; Demir, 2013). It is crucial to
identify the habitats of primarily narrowly distributed endemic species to protect them and

highlight their significance to our country (Tuttu, 2024).

Turkey's geographical location and climate characteristics place it within a semi-arid
climate zone, exacerbating the inadequacy of water resources and the frequency of drought
events across a considerable portion of the country. A considerable proportion of the total area
of 51 million hectares is classified as arid and semi-arid regions, which suggests that the risk of
drought will increase in the future (Edis etal., 2022; Serkendiz & Tatli, 2023; Erismis, 2023; Edis,
2024). In arid and semi-arid regions, a reduction in soil properties and water retention capacity
harms agricultural production. This, in turn, exacerbates the degradation of natural vegetation
and the phenomenon of desertification, which are further compounded by climate change

(Akbas Tetik et al.,, 2023).

The semi-arid regions in Turkey are mainly prone to erosion, highlighting the essential need
for afforestation efforts (Edis et al. 2023). In afforestation projects conducted in semi-arid
regions, choosing species that can withstand harsh climatic conditions and enhance soil
properties is crucial (Edis et al, 2021). Afforestation is a crucial tool in the fight against

desertification (Kar, 2018), enhancing carbon sequestration (Lal, 2004), and promoting

1454



ISSN:2372-0743 print
ISSN:2373-2989 on line

Vol. 20

International Journal of Ground Sediment & Water 2024

sustainable development. However, it is essential to highlight that afforestation initiatives can
significantly change ecosystem functions. These changes may include shading, microclimate,
nutrient cycling, and water balance alterations, which can ultimately affect biodiversity

(Elmarsdottir et al., 2008).

The sustainability of ecosystems is contingent upon the continued viability of semi-arid and
desertification-sensitive areas. In such areas, the ability of plants to withstand challenges such
as climate change, wind erosion, and drought is critical for the sustainability of ecosystems. In
arid areas such as Central Anatolia, it has been observed that vegetation cover has been
significantly degraded over many years due to human and animal pressure (Firincioglu et al,,
2007). It is, therefore, essential to identify suitable plant species to restore these ecosystems. It
has been demonstrated that plant species in semi-arid regions demonstrate resilience to
desertification processes and provide significant contributions to ecosystem services (Noy-Meir,
1973; Maestre et al, 2012). These species are notable for their capacity to utilize water
efficiently and prevent soil erosion, which are critical factors in the success of afforestation
efforts (Lopez-Bermudez et al., 1998). Plant species selection and adaptation are essential in

semi-arid and desertification-sensitive afforestation areas.

The floristic composition of afforestation areas significantly influences biodiversity,
determining the diversity and abundance of plant species. Urban and rural afforestation projects
play a significant role in maintaining ecological balance. The objective of this study is to examine
the plant species found in semi-arid and desertification-sensitive afforestation areas and to
elucidate their impact on the ecosystem. Furthermore, evaluating these species' adaptation
processes and their contribution to biodiversity will provide crucial data for developing effective

ecosystem management and conservation policies in the region.

Material and Methods
Study area

The research and application forest at Cankir1 Karatekin University (CAKU) Faculty of
Forestry is 9.4 ha in size (Fig. 1). Since 1998, approximately 2,000 saplings of various species,
including Pinus nigra ].F.Arnold subsp. pallasiana (Lamb.) Holmboe, Cedrus libani L., Amygdalus

communis L., Juniperus sabina L., and Robinia pseudoacacia L., have been planted in the study
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area. The climate of the study area can be described as follows. According to the meteorological
data of Cankir1 province (Anonymous, 2022), the average temperature is 11.1 2C, the average
annual precipitation is 393.9 mm, the highest precipitation is in May with 53.6 mm, and the
lowest precipitation is in September with 16.4 mm. By the classification proposed by

Thornthwaite (1949), the area is characterized by a semi-arid climate.
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Figure 1. Location of the study area (Giil et al., 2019)
Desertification tendency of the study area
The desertification risk and environmental sensitivity of the study area were previously
determined by Giil et al. (2019). This section provides general information on the area's
desertification tendency (for detailed information, see Giil et al., 2019). Giil et al. (2019) used the
Desertification Indicator System for Mediterranean Europe (DIS4ME) system to assess the
desertification tendency of the afforested area. As a result of the calculations, it was found that

the risk of desertification in the study area was evaluated in the low-risk class with the lowest
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1.69 and in the medium-risk class with the highest 5.25. The desertification risk was lower in
areas where the vegetation cover and soil properties improved due to afforestation activities.
These results show that afforestation activities in the area effectively prevent desertification.
Similarly, the Environmentally Sensitive Area (ESA) sensitivity index showed that the area's
sensitivity varied between 1.35 and 1.52. These values indicate that the area falls into critical
and fragile sensitivity classes. Fragile areas become more vulnerable to desertification,
especially if not protected.
Collection and identification of plant samples

The material under investigation comprises plant samples gathered systematically between
April and August 2021. During the collection of plant specimens, particular attention was paid
to flowers, fruits, seeds, and other relevant plant parts. At least two specimens of each individual
were collected, prioritizing undamaged ones and distributing them evenly throughout the area.
The specimens were carefully placed in plastic bags and transported to the laboratory, where
they were subjected to drying processes using the methodologies established by Yaltirik and Efe
(1996). The identified specimens are stored in the Department of Forest Botany laboratory at

Cankir Karatekin University.

The series "Flora of Turkey and the East Aegean Islands,"” which includes volumes 1-9 (Davis,
1965-1985) and a supplement (Davis et al,, 1988), served as the primary source for plant
identification. "Flora Europaea” (Tutin, 1964-1993) was also referenced. The key resources for
plant identification were Volume 11 (Giiner et al., 2000) and "Flora Europaea” (Tutin, 1964-
1993). The identification process utilized a Leica S6T stereo research microscope. The English-
Turkish Botany Guide (Baytop, 1998) and Plant Identification Terminology (Harris and Harris,

2001) were consulted to understand the meanings of morphological terms.

The endangered status of endemic species was determined using the "Red Book of Plants of
Turkey" (Ekim et al., 2000), while current names and authors were sourced from the WFO Plant
List and IPNI databases (https://wfoplantlist.org/; http://www.ipni.org). The "List of Plants of
Turkey (Vascular Plants)" (Glner et al.,, 2012) was also referenced. Furthermore, the Virtual

Herbariums of the Van Lake Basin (http://www.vanherbaryum.yyu.edu.tr) and the Berlin
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Museum of Natural History (http://wwZ2.bgbm.org/herbarium) were used for identifying seed

plants.

Results

The 205 plant specimens were collected from the area in 2021 between April and August
(Table 1). As a result of the identification of plant specimens, 192 taxa belonging to 153 genera
and 47 families have been determined. One belongs to the Pteridophyta, and 191 taxa to the
Spermatophyta division. All plant specimens are in the Angiosperme section in the area. The 170
taxa are Dicotyledoneae, and 22 taxa are Monocotyledoneae. Regarding distribution according
to phytogeographic regions, Irano-Turanian 46 (23.96%) and Euro-Siberian 9 (4.69%) and
Mediterranean-E.Mediterranean 7 (3.64%) phytogeographic region. The remaining 130

(67.71%) taxa are distributed unknown or multiregional (Table 2).

Table 2. Distribution of plant species in the study area by phytogeographic region

Phytogeographic Region Number of Taxa Proportional Distribution
(%)

Irano-Turanian element 46 23.96

Euro-Siberian element 9 4.69

Mediterranean element 7 3.64

Unknown or multiregional 130 67.71

Total 192 100

According to the Flora of Turkey and the Eastern Aegean Islands findings, the five most
prevalent families in terms of species diversity are Asteraceae, Fabaceae, Lamiaceae,
Brassicaceae, and Poaceae. In our study, the initial five families are identical. As Erik and
Tarikahya (2004) state, Asteraceae, the most prominent family in Turkey, is represented by
1186 species, accounting for 13.1% of the country's flora. As illustrated in Table 3, the
Asteraceae family is the most prevalent in the study area, comprising 31 taxa and accounting for
16.1% of the flora. Asteraceae is a cosmopolitan family exhibiting high ecological tolerance and

the capacity for seed dispersal.
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Table 3 The largest families

Family Number of Taxa | Percentage of Total Number of Species
Asteraceae 31 16.1
Brassicaceae 19 9.9
Fabaceae 17 8.9
Lamiaceae 16 8.3
Poaceae 15 7.8
Other 94 49

Table 4 displays the taxon with the highest number of taxa in the research area. The largest

genera include Centaurea, Crepis, Tragopogon, Silene, Convolvulus, Astragalus, Onobrychis, Salvia,

Teucrium, and Veronica, with three examples from each. The largest genus of flora in Turkey,

Astragalus, is distributed across the Irano-Turanian phytogeographic region and in habitats

characterized by steppe. Despite its location in a transitional climate zone, the area is generally

under the influence of the Iranian-Turanian Flora Region, which lends support to the conclusion

that the genus Astragalus is the most prevalent (Erik and Tarikahya, 2004).

Table 4: The taxon that includes the highest number of taxa in the research area

Genus Taxa Percent %
Astragalus 3 1.56
Centaurea 3 1.56
Convolvulus 3 1.56
Crepis 3 1.56
Onobrychis 3 1.56
Salvia 3 1.56
Silene 3 1.56
Teucrium 3 1.56
Tragopogon 3 1.56
Veronica 3 1.56

Ten endemic plant species have been identified in the study area (Table 5), resulting in an

endemism rate of 5.21%. These plants belong to the Iran-Turan phytogeographic region 5.21%.
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Table 5: Endemic taxa in the study area and their associated threat categories (LR(Ic): Lover risk,

Least Concern)

Family Taxa Threat Categories
1 Asteraceae Cl'rsmm pseudocretlcum (P.H.Davis & Parris) Yildiz, LR(I¢)
Dirmenci & Arabaci
2 Asteraceae Jurinea pontica Hausskn. & Freyn ex Hausskn. LR(Ic)
3 Asteraceae Tragopogon aureus Boiss. LR(Ic)
4 Boraginaceae Mattiastrum leptophyllum Brand LR(Ic)
5 Boraginaceae Onosma isaurica Boiss. & Heldr. LR(Ic)
. Odontarrhena pateri (Nyar.) Spaniel, Al-Shehbaz,
6 Brassicaceae D.A.German & Marhold LR(lc)
7 Caryophyllaceae | Gypsophila eriocalyx Boiss. LR(Ic)
8 Fabaceae Onobrychis ornata Desv. LR(Ic)
9 Lamiaceae Salvia absconditiflora Greuter & Burdet LR(Ic)
10 | Rubiaceae Cynanchzca.bornmuellerl (Velen. ex Bornm.) P.Caputo & LR(I0)
Del Guacchio

Discussion and Coclusion

This study presents the findings of a comprehensive survey conducted to evaluate the plant
species composition in a protected afforestation site located in a semi-arid region facing
potential desertification. The results emphasize the distribution of different plant species within
the ecosystem. A total of 192 plant taxa were identified, including 10 local endemic species. The
flora study revealed that the most dominant species in the study area belong to the Asteraceae,
Brassicaceae, Fabaceae, Lamiaceae, and Poaceae families. These species are closely related to

the local climatic conditions and soil characteristics.

To ascertain the floristic composition, it is essential to compare studies conducted in
neighboring areas to identify similarities and differences in the plant species present. The
families with the highest number of identified taxa in the studies conducted in the study area
and nearby areas were compared and are presented in Table 6. Upon analysis of this table, it
becomes evident that the Asteraceae family has the highest number of taxa. When the other
families ranked in all study areas are examined, it is observed that there are some differences.
This can be attributed to various factors, including the size of the areas, spatial differences,
variability in climate and soil characteristics, vegetation types, and differences in vegetation

layers.
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Table 6. Comparison of Families with the Highest Number of Taxa
Neighboring Studies
1 2 3 4 5 6 7 8 9
Family

T —_ T —_ T —_ S —_ T —_ S —_ T —_ T —_ S —_

IS RIS RIS RIS SIS RIS RIS X RIS

Asteraceae 31 45 75 51 66 35 33 35
(16.1) | (14.8) | 52(14.6) | (11.9) | (141) | (15.8) | (15.0) | (14.0) | (14.0)

Brassicaceae 11 44 35 21 16 8

19(9.9) | (3.62) | 21(5.88) | (6.98) (9.6) (5.03) | (6.87) | 13(5.5) | (3.2)

Fabaceae 29 48 39 44 32 28 26
17(8.9) | (9.54) | 33(9.24) | (7.61) | (10.8) | (115) | (13.7) | (11.9) | (10.4)

. 24 43 29 41 25 31 24
Lamiaceae 16 (8.3) (7.9) 34 (9.52) (6.82) (8.0) (9.83) (10.7) (13.2) (9.6)

9 56 30 18 15

Poaceae 15078) | 596) | 12(336) | (g8g) | (83) | (431) | 9387) | 11(47) | (6.0)
186(6 364(57. | 181(49 | 227(54. | 116(49. | 119 144
Other 94(49) | Ty’ | 205(574) 7) ) A 8) (50.6) | (57.1)
192 304 630 365 417 233 235 252
Total 100) | (00) | 37099 | 100) | (00) | (100) | (100) | (100) | (100

1 CAKU Abdiilresit Brohi Agaclandirma Sahasi (Tuttu and Giil, 2024), 2 Research and Application Forest (Eldivan)
(Tuttu and Ursavas, 2022), 3 Cankiri-Korubasi Hill and its surroundings (Tuttu and Akkemik, 2017), 4 Ilgaz
Mountain National Park (Pehlivan, 2007), 5 Karliktepe (Cankir1) (Sagiroglu and Duman, 2004), 6 Cankir1 Yaprakli
Forests (Mutlu, 2006), 7 Bliyiikyayla (Yaprakli) (Dolarslan and Giil, 2015), 8 Kiiglikyayla (Yaprakli) (Délarslan and
Giil, 2021), 9 Kabali Dag1 (Cerkes) Florasi (Erdogan, Ketenoglu and Bingdl, 2008)

The distribution of the taxa, according to phytogeographic regions; Irano-Turanian 46
(23.96%), Euro-Siberian 9 (4.69%), Mediterranean 4 (2.08%), E.Mediterranean 3 (1.56%) and
unknown or multiregional taxa are 130 (67.71%), (Tablo7). As illustrated in Table 7, the greatest
concentration of Irano-Turanian elements is observed within the study area. Except for the flora
of Ilgaz Mountain National Park, the proportion of Irano-Turanian elements was notably
elevated across all studies. Ilgaz Mountain National Park is situated at a higher elevation in the

northern region than other areas, so there is a greater prevalence of Euro-Siberian elements.
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Table 7: Distribution of other studies conducted in and around the research area,

classified according to phytogeographical regions.

Neighboring Studies
Phytogeographic 2 3 4 5 6 7 8 9
Regions
Irano-Turanian 23.96 16,77 27,20 12,00 27,70 20,60 | 24,03| 20,00| 14,80
element (%)
Euro-Siberian |, o 14,14 8,10 33,00 | 410 | 1550 | 12,87| 11,50| 10,40
element (%)
Mediterranean | ., , 2,96 5,30 6,00 360 | 3,80 | 387 | 510 | 4,00
element (%)
Unknown or
multiregional 67,71 60,53 59,40 49,00 64,60 60,10 | 59,23| 63,40( 70,80
(%)
Taxa 192 304 357 630 365 417 233 235 252

1 CAKU Abdiilresit Brohi Agaclandirma Sahasi (Tuttu and Giil, 2024), 2 Research and Application Forest (Eldivan)
(Tuttu and Ursavas, 2022), 3 Cankiri-Korubasi Hill and its surroundings (Tuttu and Akkemik, 2017), 4 Ilgaz
Mountain National Park (Pehlivan, 2007), 5 Karliktepe (Cankir1) (Sagiroglu and Duman, 2004), 6 Cankir1 Yaprakli
Forests (Mutlu, 2006), 7 Bliyiikyayla (Yaprakli) (Dolarslan and Giil, 2015), 8 Kiiglikyayla (Yaprakli) (Dolarslan and
Giil, 2021), 9 Kabali Dag1 (Cerkes) Florasi (Erdogan, Ketenoglu and Bingdl, 2008)

In conclusion, this study provides a valuable resource for understanding semi-arid
protected and environmentally sensitive afforestation areas' floristic composition and
ecosystem dynamics. Flora studies are essential for understanding ecosystem functioning,
conserving biodiversity, and ensuring environmental sustainability. These studies provide the
necessary information to address environmental problems at both local and global scales and

form a critical basis for maintaining ecosystem health.

Reference

Akbas Tetik, N., Giil, E., Dolarslan, M. (2023). Evaluation of desertification tendency based on so
il characteristics in Cankir1 urban forest. Anatolian Journal of Forest Research, 9(2), 101-1
06.

Anonymous. 2021. Cankir1 Meteorology Bulletin, Republic of Turkey Ministry of Environment,
Urbanization and Climate Change, General Directorate of Meteorology Records, Ankara.

Baytop, A., 1998. ingilizce-Tijrkge Botanik Kilavuzu, L.U.Basimevi, Eczacilik Fakiiltesi Yayin No: 7
0, Istanbul.

1462



ISSN:2372-0743 print
ISSN:2373-2989 on line

Vol. 20

International Journal of Ground Sediment & Water 2024

Davis, P.H., 1965-1985. Flora of Turkey and the East Aegean Islands, Vol. 1-9, Edinburg Universi
ty Press, Edinburgh.

Davis, P.H., Mill, R.R, Tan, K., 1988. Flora of Turkey and the East Aegean Islands, Vol. 10 (suppl.
1), Edinburg University Press, Edinburgh.

Demir, A. (2013). Suirdiirtilebilir gelismede ytikselen deger; biyolojik cesitlilik agisindan Turkiy
e degerlendirmesi. [stanbul Ticaret Universitesi Fen Bilimleri Dergisi, 24, 67-74.

Délarslan, M., Giil, E. (2015). Yaprakl - Biiylikyayla (Cankir1)’nin Vaskiler Bitkiler Florasi. Orm
ancilik Dergisi 11(2), 74-91.

Délarslan, M., Giil, E. (2021). Yaprakli- Kii¢iikyayla (Cankiri)’'nin Florasi. Anadolu Orman Arastir
malar1 Dergisi 7(1), 1-14.

Edis, S., Aytas, [., & Ozcan, A. U. (2021). Assesment of soil erosion risk using the ICONA model: M
eseli (Cubuk/Ankara) Watershed. Anatolian Journal of Forest Research, 7(1), 15-22.

Edis, S., Tuttu, G., Aytas, [, Tutty, U., & Ozcan, A. U. (2022). Analysis of temporal and spatial chan
ge in Acigay (Cankir1) Riparian Zone. Artvin Coruh University Journal of Forestry Faculty, 2
3(1),1-10.

Edis, S., Timur, O. B,, Tuttu, G., Aytas, 1., Gol, C., & Ozcan, A. U. (2023). Assessing the impact of en
gineering measures and vegetation restoration on soil erosion: a case study in Osmancik, T
tirkiye. Sustainability, 15(15), 12001.

Edis, S. 2024. Iklim Degisikliginin Kurak ve Yar1 Kurak Alanlardaki Hidrolojik Siireglere Etkileri,

(Ed: Gul, E., Délarslan, M.). Bidge Yayinlari, 210 -244, ISBN:978-625-372-159-6, 402 s., An
kara.

Ekim, T. 2009. Tiirkiye’'nin Nadir Endemikleri. Tiirkiye Is Bankasi Kiiltiir Yay. No: 11213, Istanbu
L

Ekim, T., Koyuncu, M., Vural, M., Duman, H., Aytac, Z., Adigiizel, N. 2000. Tiirkiye Bitkileri Kirmiz
1 Kitaby, Tiirkiye Tabiatini Koruma Dernegi ve Van Yiiziinciiyil Universitesi, Ankara.

Elmarsdottir A., Fjellberg, A., Halldorsson, G., Ingimarsdottir, M., Nielsen, 0.K.,, Nygaard, P., Sigur
dsson, B.D. (2008). Effects of afforestation on biodiversity. AFFORNORD. Effects of afforest
ation on ecosystems, landscape and rural development. TemaNord, 562, 37-47.

Erdogan, N., Ketenoglu, 0., Bingél, U. (2008). Kabali Dag1 (Cerkes-Cankir1) Florasi, Ot Sistematik
Botanik Dergisi, 14(2), 63-82.

Erik, S., Tarikahya, B. (2004). Tiirkiye Florasi Uzerine, Kebikeg, 17, 139-163.

1463



ISSN:2372-0743 print
ISSN:2373-2989 on line

Vol. 20

International Journal of Ground Sediment & Water 2024

Erismis, M. (2023). Long term drought analysis in the Meri¢ River Basin according to the standa
rd precipitation evapotranspiration index. International Journal of Geography and Geograp
hy Education, (50), 313-328.

Firincioglu, H.K,, Seefeldt, S.S., Sahin, B. (2007). The effects of long-term grazing exclosures on r
ange plants in the Central Anatolian Region of Turkey. Environmental Management, 39, 32
6-337.

Giil, E., Dolarslan, M., Ulug, K. (2019). Yar1 Kurak Aga¢landirma Alanlarinda Coéllesme Egiliminin
Degerlendirilmesi: CAKU Orman Fakiiltesi, Prof. Dr. Abdiilresit BROHI Arastirma ve Uygul
ama Ormani Ornegi. Bartin Orman Fakiiltesi Dergisi, 21(2), 506-516.

Giiner, A, Aslan, S., Ekim, T., Vural M., Babag, M.T., (Eds.) 2012. Tirkiye Bitkileri Listesi (Damarl
1 Bitkiler). Nezahat Gékyigit Botanik Bahgesi ve Flora Arastirmalar: Dernegi Yayini, Istanbul.

Guner, A., Ozhatay, N., Ekim, T., Baser, K.H.C. 2000. Flora of Turkey and the East Aegean Islands,
vol. 11 (suppl. 2). Edinburgh University Press, Edinburgh.

Harris, J.G., Harris, M.W. 2001. Plant Identification Terminology, (An Illustrated Glossary), Sprin
g Lake Publishing, Utah.

Kar, A. (2018). Desertification: causes and effects. In: Exploring Natural Hazards. Chapman and
Hall/CRC, 159-206.

Lal, R. (2004). Carbon sequestration in dryland ecosystems. Environmental management, 33, 5
28-544.

Lopez-Bermudez, F., Romero-Diaz, A., Martinez-Fernandez, ]., Martinez-Fernandez, J. (1998). Ve
getation and soil erosion under a semi-arid Mediterranean climate: a case study from Murc
ia (Spain). Geomorphology, 24(1), 51-58.

Maestre, F.T., Quero, ].L., Gotelli, N.J., Escudero, A., Ochoa, V., Delgado-Baquerizo, M., Zaady, E. (2
012). Plant species richness and ecosystem multifunctionality in global drylands. Science,
335(6065), 214-218.

Mutlu, H. 2006. Cankir1/Yapraklh Ormanlarinin Vaskiiler Bitkiler Florasi, Yiiksek Lisans Tezi, An
kara Universitesi Fen Bilimleri Enstitiisii.

Noy-Meir, . (1973). Desert ecosystems: environment and producers. Annual review of ecology
and systematics, 25-51.

Pehlivan, G. 2007. llgaz Dag1 Milli Parki Florasi, Yiiksek Lisans Tezi, Gazi Universitesi Fen Biliml

eri Enstitust.

1464



Vol. 20
2024

ISSN:2372-0743 print

1SSN.2373-2989 on line Nt€rnational Journal of Ground Sediment & Water

Sagiroglu, M., Duman, H. (2004). Karlik Tepesi ve Cevresinin (Cankir1) Florasi, Ot Sistematik Bot
anik Dergisi, 11(2), 95-122.

Serkendiz, H., Tatli, H. (2023). Investigation of Drought in Turkey with the Resilience Index Dev
eloped Based on Socio-Economic and Biophysical Components. Resilience, 7(1), 73-91.
Tekeli, 1., Giiler, C., Yerli, S.V., Algan, N., Vaizoglu, S.A., Diindar Kaya, A., Oztiirk, B., Mutly, B., Dem
irayak, F. 2006. Diinya'da ve Tirkiye'de biyolojik cesitliligi koruma. Tiirkiye Bilimler Akad

emisi, TUBA Raporlar1 No:13, Ankara.

Thornthwaite, C.W. 1948. An approach toward a rational classification of climate. 38(1), 55-94.

Tutin, T.G. (Ed) 1964-1993, Flora Europaea, vol. 1-5, Chambridge University Press.

Tuttu, G. 2024. Iklim Degisikligi ve Bitkisel Biyogesitlilik. In: Giil, E., Délarslan, M. (Eds.), Iklim D
egisikligi ve Etkileri: Butinsel Bir Yaklasim. Bidge Yayinlari, Ankara, 159 -195.

Tuttu, G., Akkemik, U. (2017). Cankiri-Korubas: Tepe ve Civarindaki Jipsli Alanlarin Florasi. Ot
Sistematik Botanik Dergisi, 24 (1), 45-88.

Tuttu, G., Ursavas, S. (2022). Cankir1 Karatekin Universitesi, Orman Fakiiltesi Arastirma ve Uyg
ulama Ormaninin (Cankiri/Eldivan) Florasi. Anadolu Orman Arastirmalari Dergisi, 8 (1), 5
1-65.

URL. http://ww2.bgbm.org/herbarium

URL. http://www.vanherbaryum.yyu.edu.tr

URL. https://wfoplantlist.org

URL. IPNI (2024). International Plant Names Index. Published on the Internet http://www.ipni.
org, The Royal Botanic Gardens, Kew, Harvard University Herbaria & Libraries and Austral
ian National Herbarium. [Retrieved 11 September 2024]. Erisim Tarihi: 08.10.2024.

Yaltirik, F., Efe, A. 1996. Otsu Bitkiler Sistematigi Ders Kitabu. Istanbul Universitesi yayinlarti, Ista
nbul.

1465



Vol. 20

2372-0743 print

ISSN
ISSN

imen

2024

t & Water

International Journal of Ground Sed

Iine

2373-2989 on |

") $njjofi]]2InIs1q UopoIuoa]

uelueInJ-ouel|

‘Tpud CPIIIM) Snwiliadsp uopoauoay

UeraqIs-oanyg

] D]OLLL3S DINIODT

(oD ¥ o1wapuy UBIUEBIN ] -OUBI] "‘wyssney xa ukaly ¥ "wyssney vonuod vaurinf
- [euoIZaan[nu - uMmouu ‘JY29y ('ss1og) snoiudyalq “dsqns ") snsoasia sdoulyosq
- [euoISaIn[NW - UMoUN U ‘SIA (SLoW) wnazspuidnad buidn.ay)
- [euoIdainnui - uMou U p.yond *dsqns 1 bayond sida.1)
- [euoIZaan[nuI - umouu) "da1az) pyjup.oiu sida.?)
- [euoIgainnuu - umou U eR) (qerg ‘W) vijofipvaoy. -dsqns 1 bp13aof sida.)
(o1) ¥1o1WwapuUy UBIUE.IN [ -OURI] ) - DeqeIY R DUWLIQ
ZIp[IA (SLued 3 Slae@'H'd) wnopadoopnasd wnisdl) O
yenad ((qetn
i [euOIBaanUL - UMOw UL ® Jowwipy) wnigsaa ‘dsqns "dods () asuaALp wnisir)
- [euoIZaan[nuI - umousu "1 snqfqu1 wniioysl)
- [euoIZaln[nuW - uMouu 1 baoun{ pjjLipuoy?)
- UelueIn,],-ouel] ‘we ppbulA Da.INDIUDY)
- UeaUE.LISNPIA 1Seq Z)uage A\ pabwlip “dsqns ") ( 19]]144N DaINDIUDY)
- [euoIZaIn[NW - UMouN U s1p1313s]0s *dsqns "7 SIjpI313S]0S Da.INDIUI)
- [euoISaan[nuI - umouu) ] SN3DUD] SNWDYIAD)
- [euoIdainnui - umou U (‘garg'N) snpiqp ~dsqns "1 snjpydasoudAd snnp.an?)
- uelue.In,[,-oue| *AU0S30)] D2IqD.ID D3| IYOy
- [euoIZaan[nu - umouu ayIe[) g wnjdydobijo wnjpboyinuiQ oeoreSeredsy
- [euoISaIn[nu - umouu( YoM A '['H WNnODIUaWLLD 1UDISN
- [euoISain[nu - UMOUNU() wn3nop ~dsqns T wnanap wnysubul?) aeadeusdody
- [euoISaannu - umouu( NUr b1jof1yauisqb buiisoz
- [euoISaln[nu - UMOUNU() ‘ss10g ([[1A) [nop2as bjIngpIpp
- [euoISalnnu - UMOUNU() Ul Sua.ia “Jea ' adisadwipd wnibudig —
- [euolSa1n[nu - umouu() "1 30102 SNIND(J :
- [euoISaln[nu - UMOUNU() "1 sodupaf3pd s1panb;)
- [euoIZaIn[nuW - uMmouu "1 wnijofipuniot wninajdng
- UBlUEIN,],-oue] ‘paAA wnavpfopnasd winijjy
- [euoIZaan[nui - umouu 'SS10g WNaJp|01A03D Wnij]y SesoRpIAEuTY
- [euoIZaan[nuI - umouu wnqp “1ea wnqp ‘dsqns T wnqp wnipodouay?) ’
snjels paJaguepua — Ay

pue wisfuapuy

uo13ay criyderdoagolfyd

(u1a0u0n) 3BT YSII 12A0T :(21)YT) BaIE ApPNIS 9Y] Ul painqLisip saads jue[d *T d[qeLlL

1466



Vol. 20

2372-0743 print

ISSN
ISSN

imen

2024

t & Water

International Journal of Ground Sed

Iine

2373-2989 on |

[euoIZaan[nul - umousu

3[09qaS DIIDIDI dqUID.L)

[euoISaInnw - umousun

") bjjaua? p.odsLioy)

[euoIFaInNW — UMOUNU[)

NIPAN S103spd-ps.ang bjjasdp)

[eUOIFaInNW — UMOUNU[)

YIyd pIpbuoja vaissv.1g

aeadedIsselq
- [euoIZaIn[nU - uMouu yoeds = "qne[ s1ypjuallo bADa.I0g
- [euoISaIn[nu - uMouxun "qa1g N Wnansa1y wnssAjy
- [euoISaIn[nu - uMouxu Jdels win.oz.1osap wnssAly
- [euoISaIn[nu - uMouu ") X 'zIpuy (') wnaiqo.ip bwauo1yiay
(o1) ¥1o1WAPUY UelUE.IN,[,-OUe.I] "IP[9H % 'SS10g DI1INDSI DUWSOU()
- UeIUEBIN,],-OUBI] uo( o pa1dspd bauoN
- [euoISalnnu - UMOUNU() "‘WaUIoY bljofiwiadsoy)l] SIOSOAp
- UeIUBIN,[,-OUBI] WY DaJNn.1a0d DIIION
(dp ¥'1o1wapuy Uelue.In,J,-ouel] pueag wnjjAydoida] wn.aispiaapp
- [euoISalnnu - UMOUNU() "JON 9 wnsojop wnido.joljoy aeadeuidelog
- uerIaqIS-oanyg "7 wnupauow wnssojpoud’)
- [euoISaln[nu - UMOUNU() Isuyo[ N'T (1) Sisuaaup sapiossojbng
- ueLIaqIS-0.1n5 "1 suaqunoo.ad obn.aadsy
- [euoISaIn[nuW - uMoudu ‘[m$ny pjjisnd bsnyouy
- UelUeINn],-ouel] SI|DIU3LIO "JBA "SS10g SI|DIUSLIO DUUDY]Y
- uelueIn,[,-ouel| "7 bulbavip.o s1iaq.1ag aeadepLIaqg.lag
- [euoIZaan[nul - umouu "1 Wnnuub WNwayjubaay
- [euoISaan[nu - umouu 1 wnsoulds wniyjuvy
- ueruean J-ouelf ‘ss1og snijofiasnbup "1ea “ssiog snijoflao] uobodob.ij,
(o1 1 2o1wapuy [euoISaInnu - UMOUNU() ‘ss10g Sna.anb uobodobp.i],
- [euoISaln[nu - UMOUNU() adayny 3 duny$o) ('ssiog) snivlaa.qqo uobodobp.i]
- [euoIZaan[nuI - uMou U MYISIYDS Winida]0.420W WNIDXDAD,
- [euoISaan[nuI - umouxu) Ired ('plo[) suaszsaonpyb *dsqns [[14 (1) £2dsp snysuos oeadRIAISY
Jonaan (]
- [euoIZaan[nu - uMmouu
23 "1SPIeM) SIpuLaA “dsqns snjjofiwayaupina| 0129uas
- UBIUEBIN ] -OUBI] o3[epiy (1) suada. wnanuodbyy
- [euoIZaIn[NW - UMoU U ‘quaag (1) boLiauasAp plivoing
- UBlUEIN,],-0uk] psobla3s “dsqns "qa1g° ]\ DSODLIIS SLIJI]
- uer1aqIS-onyg "PIIIM Wwnolinpy wnpiodoug
snje}s paJaguepuad woxe] Aqueg

pue wispapuy

uo189y crydei3o0adordyd

(enunuo)) "1 s[qeL

1467



Vol. 20

2372-0743 print

ISSN
ISSN

imen

2024

t & Water

International Journal of Ground Sed

Iine

2373-2989 on |

uelue.In,[,-oueI|

"PIIIM Snounpp snjpb.aisy

- UBIUEBIN,[-OUBI] ‘deys xa 'asa(q ('qa19'IN) 1bpyjppnasd 1bvyy sesIEqed
- [euoISaln[nu - UMOUNU() "1 saz1uisAw viq.ioydnyg sesoeiquoydng
- UBIUEIN,],-OUBI] 'Ss10g bpbj20.opW viqioydnyg
- [euoISaIn[nW - UuMOUNU() "1 a43snjpd wnjasinbyg aeadelasinbyg
- [euoIZaIn[nu - uMouxun "1 bijofasnbup snubvap|yq oeadeuSear[y
- [euoIZaIn[nu - uMouu yelos (1) snuaoyosojoy saprodiidg aeadetadL)
- [euoISaIn[nuW - uMouxu) "] Snabaul] SNJNAJOAUO?)
- [euoIZain[nui - umouu) snaoliasojoy “dsqns "qalg |\ Snadliasojoy SNJNAJOAUO) 9B3DB[NA[OAUO)
- [euoISaIn[nuW - uMmouxu "] SISU2AUD SNJNAJOAUO?)
- [euoISaIn[nu - uMouu) ‘TN (1) wnijofidlos winwayjuvljay EERTS )
- [euoISaIn[nuW - uMouyu SLIDDNA “1eA axd1en (Youaoy) SLIbbna aua|is
- [euoISaIn[nu - uMouu) 'ssiog psouin.d auajis
- Uelue.In,[,-oue.I] "Ip[oH %'sstog poioopoddpo auajis
- [euoISaIn[nW - UuMOUNU() ppliqAy ~dsqns NYIs1yas ([[1A) bpiLqdAy bizipnulp sesoeiAydokien
- [euoISan[nu - umouu [IINDIN bydowdjod "Tea MOUOIOA\ DI1]OIDUD DIFADNUI
(o)) ¥1o1wapuy UeIUBIN,],-OUBI] 'ss10g xA]pooLia bjiydosdAn
- [euoISaIn[nu — uMouyu) "JLID snJofflpnu snyupiq
- [euorSaIn[nu - umouu) "1 wnapijofiad winisp.aay)
- uelue.In,[,-oue.| 19pJng % 191naJy ("qarg’|N) p2bI0. ISO[aUW O] seaoeIojuden
- [euoIZaInnU - uMouun 19pIng % I91naun) (") bajuabup pISojpwWOT
- [euoIZaIn[nuW - uMouxun NokeH pxpj SLLIN],
- [euoIZaIn[nuW - uMouun "1 11]asa0] Wnliquidsis
- [euoIZaIn[nuW - uMouxu) "1 WnwISSI|b WnlIquiAsis
- [euoIZaIn[nuW - umouxun " sisuaaup sidbuig
oyle ueuLIan'y
(o0 ¥ 21wopug UeIUen [-oue] ‘zequays-Ty ‘[erueds  (1eAN) memcaz M:mfgswwwm
- [euoISan[nUW - UMOUNU[) >Nmn:w:m-:w (1) papijofaad pavaoopN aeadeIISSkIyg
- [euoISan[nuW - umouu [red stu.oo1q -dsqns ")q pjpiadibuo] bjo1y13pp
- [euoIZaIn[nUI - UMoU U uony I’ M (1) bupoLyp prwjospy
- [euoISaIn[nu — uMouun) "1 bqp.1p wnipido]
- uelueIn,[,-oueI] SeH d (wuiog)
pap[noLInpxa dsqns ‘ssiog Xa Jayony bonp|f SIDS]
- [euoISaIn[nu - UMOUNU() [ueld xa qqap (1) piydos biuip.anasaq
snje}s paJaguepud uoxel, Aqweg

pue wisfwapuy

uo13ay orydei3oagdolfyd

(enunuo)) ‘g 3qeL,

1468



Vol. 20

2372-0743 print

ISSN
ISSN

imen

2024

t & Water

International Journal of Ground Sed

Iine

2373-2989 on |

uerueIn,[-oue|

FUd9y
(qooy31) asua.idsAs *dsqns T SA1papwbyd WNLION3J,

[euoISaInnu — umouu(

"1 (1) pnuup *dsqns 1 (") bnuup sAyon3s

UBOUR.LIDNPIIN 1SeH

reg'm’'d (ain,p) raowa. 'dsqns "1 bubjuow S1314ap1s

[euolSaannui - umouu)

‘wpg [ ppylavouuld “dsqns T S1ypuUaLL0 DLID]]2INIS

[euoISaInnui — umouu(

T DaUD]IS DIA]IDS

- [euoISalnnuI - uUMouu) "1 s1dol1y31ap DIAIDS geadeIWE]
(oD ¥'1o1wapuy Uelue.In,],-ouel] 19pIng % I9IN3.1Y) D.UOLf131pU0ISGD DIAIDS

0q43s (‘sstog) uopobijo
) [eUOIBa.NNW — uMOWU() ‘dsqns .%E_WV.M ] .msmum_w MWLQNMEMQ wnigqniibp
- ueLI1aqIS-oanyg "1 wnaundind wniupy
- UelueINn,-0uel] asnely THH (ASIN'V™D 23 'YoSld) 2]pIualio wniwny
- UBlUEIN],-0UB] siae( "H'd va1joapup “dsqns " p.b1u bjojjpg
- [euoIZaIn[NW - UMouu) "1 snxapful snounf aeadeoun|
- [euoISaln[nu — umouup "PIIIM Wnijoj/iubblio wnoliadAy EEERERRELINT|
- [euoIZaannuI - uMmouu wnLipanol dsqns 19y, (1) WnLbINoI Wnipo.dq

SLISpP[PIN 9BdaDBUEBNIUIY
i [eUOBMNW - umOw U (‘usaA) wnoung “dsqns ujey bav.yifia wnlnbvua)
- UeLIaqIS-oanyg .nqo. ~dsqns " .1nqo.1 sna.1ang) aeadegey
- [euoISaln[nu — uMouuf) YAy p.b1u -dsqns pa1aps pidl/
- [euoISaln[nu — uMouuf) 'SS10g bauopodxo siysLiqouQ
(dp ¥'1o1wapuy uerue.an J-ouelf "AS9(] bIpbU.L0 SIY2L4qouQ)
- [euoISaInNW - UMOUNU() ‘ss1oqg vaadbupdAy siysLiqoug
- [euoIZaannuI - umouun “19S ("qa1g ') SnaLnby smojijap
- [euorSaln[nuw — umouyu() ‘Ired (1) sypuidffo snjojijapy
- [euoIZaan[nuI - uMouun pA1DS “dsqns T bAIIDS 0DDIIPaY
- [euoIZaannu - uMouu "1 (1) pwiuiw obvo1pap aeadeqe]
- [euoIZaannuI - uMmouu "PIIIM X3 I R ISP[eM SINuUa3 snio
- uelueIn,],-ouel] PIIIM WNLIDA WNIDSAPaE]
- [euoIaln[nu — umouuf "1 04qp]D DZ1Y.L1AOA]H
- UelueIn,,-ouel| ") D1]0J1]1SS3S DISIUDY
- [euoISalnnuI — uMouu) esue[eq % 'SS10g bIWIJID DaIN|O)
- [euoISaInnuI — uUMouu) 'ss1og Laun.ds snjpbp.asy
- Uelue.In,J,-ouel| "PIIIM SNpydado.o1w Snjpbp.aisy
snjels patdsuepud uoxe] Aqureq

pue wisruwapuy

uo139y srydeir3oadoi1dyd

(enunuo)) ‘g a[qeL

1469



Vol. 20

2372-0743 print

ISSN
ISSN

imen

2024

t & Water

International Journal of Ground Sed

Iine

2373-2989 on |

UeaUe.LIa}PaN

"qRIg "N 2]bu1oA WNIIA

[euoISaan[nw - umousu(

p3pI[12 *dsqns 7 DIDIID VIO

[euoISaan[nw - umousu(

uewdN (y1o0y) vorupdsiy dsqns "1 bap.Lowo]b syf1opq

[euoISaInnw — umousu(

‘utL], (1) snjjdub uobodosAiy)

- UelueIn,],-ouel] auoLIo (yory) S1ypIUsLIO SNIYIUD?) aeadeod
- [euoISaln[nuW — umouun 3uay] (1) wnwabydsi bojyodoLiylog
- [euoISaIn[nu - uMouyu) "1 bnInf bULAY
- [euoISaIn[nuW - umouyu sypiounlag dsqns " sypiounla sdojibay
- [euoISan[nu - umouu yosne], sap1o3jads sdojibay
- [euoISaln[nu — umouu "J10d bo1s.1ad DI1UO.13/
- UelUE.IN,[,-OUB.I] "1 bpy13[nu PIIUO.I2/
- [euoIZaan[nuI - umousu "] D1]0J11aPaY DIIUO.13/ seaoeUISEIUE]]
- [euoIZaan[nuI - umousu ] bwilIbW obvjup|d '
- [euoIZaan[nuI - umousu 1] b3D]020UD] ObDIUD|]
- UelueINn],-ouel] SIJDIUBLIO "JBA " SI]DIU3LIO DLIDINGO[DH
- [euoISaIn[NW - UMouN U 1] Saplo1ydajal auyop.ipuy aeadeypue[[Ayd
- [euoIZaIn[nuW - uMouu "1 Spaoy.i 1aabdpd
- [euoIZaln[nuW - uMoudu "qa1g’ N wnipbiaap] uoapdpd
- UeaUE.LISIPIN "1 suaquinso.d wnodadAy seeoBIoARdey
A1o|N
i UereIn L-oue (le1eqeN) wniopnafos -dsqns wnuopfipupnib  wninpin
- [euoISaan[nu - UMouNu) "1 SijpuidLffo LW
- UBdUE.LIDIPIIN yueq (1) subonntf wnurwsolosAiy) ELEEREEI)
- [euoISaan[nu - UMouu) 1 jpwADy Wnubvbad 9eadeLIBnIN
- Uuerue.In J-ouel| ‘ss10g bd.ip20.123dp pady ELEREN G
- [euoISain[nu - UMOUNU() "1 wnjjofinuaj wnuiy ELERELG
- UelUE.IN,[,-OUB.I] "1.01nuaj vioydiziz
- UelUE.IN,[,-OUB.I] "qa1g’ W boLinD3 paoydizly
- UBdUE.LIdNPD sefe
HPIN (yquoy) Hp4pgnoys *dsqns [sa1d) synvaibuo] snwdy], aeadeIwe]
- ueLIaqIS-0.an BULdIY
Moqls d (‘gaayos) saplolpaods -dsqns ] wWnipdods WNLION3],
- [euoIZaan[nul - umouu) 1 wnijod wnlionag,
snje)ls paJaguepua uoxe, Aqpureq

pue wisTwapuy

uoi139y srydeadoagdolfyd

(enunuo)) 't 3[qeL,

1470



Vol. 20

2372-0743 print

ISSN
ISSN

imen

2024

t & Water

International Journal of Ground Sed

Iine

2373-2989 on |

- uelueIn[,-ouel| ‘ss10q 1a1pAD]J1q WNISay ], aeade[eIuES
- [euoISaIn[NUW - UMOUNU[) pubiu ~dsqns 1 p4biu snjndoq aeadedI[es
- uelUEBIN] -OUelI] "1 wn.1o3oun nigny
- ueLIaqIS-oanyg 1 wniinds wnijpy
- UelUEBIN],-OUBI] ‘puadyd (‘sstog) sniapje "dsqns ‘WS wnuvIUl WNIDYH
o1ydoenn
i [BUOIBARW - UMOWUL [2d ® oinde)d (us8a xa 'JnaH) bjjaua3 bIIYIUDUAY) OEIEIqNY
(oD ¥'1o1wapuy uerue.anJ,-ouelf L ] OfIEN) [°d
3 onden’d (‘(wulog Xa "US[dA) Maj[anuiuioq pa1ysubul?)
- uelue.In],-ouel] ‘puaayd CPIIIM X2 ‘[[ed) pa1inp3 bIvIdNn.iy
O0LIBABN'D % "WLIen) zounjy (uewd
i [euoBannw - umowyuf | ‘8anog) poLIDaIDq .anzw umwum xowNE lcauom\:m:cm
- [euoIZaIn[NW - UMou U "1 X9 "UINO0], Sno13a.00 sngny
- [euoIZaIn[NW - UMou U " bUIUDI DSOY
- [euoIZaIn[nNW - uUMou U 1 qa|pybw Snun.iq Jeadesoy
- uerueIn J-ouelf Iapyay (‘we) bajuabup snunid
- [euoISaIn[NUW - UMOUNU[) "1 D322 D]J1I3U230d
- [euoISaIn[NUW - UMOUNU[) VA 3SLIYy2-pulds snanijpd
- [euoISaIn[NUW - UMOUNU[) pajn] “1eA " Dainj] bpasay
- [euoISaIn[NUW - UMOUNU[) TN I3SLIYy2-pulds snanjpd aeadeUWEYY
- [eUOIZaIn[NW - UMOUN U] pajn] “1eA "1 Dain] bpasay ERER Y EREN |
- [euoISaIn[NUW - UMOUNU[) "1 solp wniulydjaq
- [euoISaannu - uUMou U "1 bqD31A SIIDWI]) aeade[nouUNUELY
- [euoISan[NUW - UMOUNU[) " S1|D3U31I0 SIIDWI])
- [euoISaIn[NUW - UMOUNU[) "1 DWIXDW 20DSOApUY ELERILLIRE |
- [euoISan[nUW - UMOUNU[) 7Yooy (‘yoay) 14sopjpy "dsqns "1 snapjuap xowny
- [euoISaIn[NUW - UMOUNU() ‘[IV 1pipjj2q winuobAjod aeadee3A[od
- [eUOISaI[NW - UMOUNU() psoun.d ‘dsqns ‘sstog bsouin.d bjpbAjod
- [euoIZaIn[NW - UMou U "7 WNAIISaD WNIILL],
- uelueInJ,-ouel] 1dny 3 "uLL], 2IqDAD bd1IS
- [euoISaIn[NUW - UMOUNU[) ‘Jsaq (1) sisualjadsuow uobodAjoq se0EOg
- [euoISaIn[NUW - UMOUNU[) "1 psoqinq boq
- UueLIdqIS-01n7 pnais xa “uLl], (Ae)) siyp.a3snp saarubv.ayd
- [euoISaIn[NUW - UMOUNU[) ‘uqaely 3 "yasy (1aes) wnipjngns wnajyd
snje}s paJaguepud uoxe], Aqureg

pue wisTwapuy

uo13ay syde.ir3o0a8014yd

(enunuo)) 't s[qeL,

1471



Vol. 20

2372-0743 print

ISSN
ISSN

imen

2024

t & Water

International Journal of Ground Sed

Iine

2373-2989 on |

- Uelue.In],-ouel] "1 0bvgof wn|jAydobAz oeaoe[AydogAy
- [eUOISaI[NW - UMOUNU() " S14352.4.197 ShjnqLi],
- [euoIZaIn[NW - UMou U WY b3JNI20 DJOIA 9B3JB[OIA
- [euoISa.In[NW - UMOUNU[) 'S19( Sisuabulwop bydA] aeadeydA],
- [euoIZaIn[NW - UMou U adung sisuauAws X1bwDb deadedLIBWE,
- [euOISaI[NW - UMOUNU[) | WNIJOfIyaund1ayd "JeA ‘ss1og Wnijoflyaun.d1ayd wnoisnq.ia seaoerteydo.ns
- UBQUE.LIDIPIN ISeH Janaay (‘wis) £0joo1q *dsqns " buiupd brpjnydo.os
snje)s pagasuepud — Aqureg

pue wisTwapuy

uo13ay sryder3oa8014yd

(enunuo)) T a[qel,

1472



ISSN:2372-0743 print . . Vol. 20
1SSN-2373-2989 on line International Journal of Ground Sediment & Water 2024

This paper DOI: 10.5281/zen0d0.14025324
Journal New Website web1: https://ijgsw.eu.org/

web2: https://lijgsw.net/

Journal Old Website: http://ijgsw.comze.com/ is no longer used

You can submit your paper to email: Jichao@email.com
Or IIGSW@mail.com

1473


https://ijgsw.net/

