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Keywords ABSTRACT

Doline, Slope, Dolines as karst landforms play an important role in soil formation. In this study, the
Elevation, Vegetation, morphometry of dolines and their relationship with the physicochemical characteristics
Plunge, Noakoh of soil in Noakoh Anticline in Kermanshah province were evaluated. Chemical and
Anticline, Western physical characteristics of 36 soil samples of dolines were collected and measured in
Iran the laboratory. Also, digital elevation model (DEM; 13 cm) obtaining from UAV

images, was used to measure the morphometric parameters of dolines. Pearson’s
correlation and T-tests were performed on data using SPSS software. Results showed
that large dolines have higher slope, depth and roundness, as well as sandy soils, and
higher EC, pH, potassium, phosphorus, water holding capacity and soil organic carbon.
Also, low- elevation dolines have higher values of area, slope, depth, roundness, and
host soils wih higher EC, PH, potassium, water holding capacity, organic carbon, and
saturation percentage than high elevation dolines. The dolines located in the plunge of
the anticline have higher values of area, slope, depth, roundness and cntain soils with
higher values of clay%, EC, PH, potassium, water holding capacity, organic carbon and
saturation percentage than the dolines in the central part. The mean of the most
morphometric parameters and physicochemical characteristics of the soil in steeper-
slope dolines is higher than in low-slope dolines. Therefore, the morphometric and
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slope and type of precipitation play an important role in morphometric differences and
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Extended Abstract

Introduction

Geomorphological landforms are considered as important environmental factors affecting soil characteristics (Yin et
al., 2011). Karstic landforms have distinct topography that results from the process of acid water solubility on carbonate
beds (Yang et al., 2014). One of the karst landforms are closed depressions called dolines, which are usually circular
and almost funnel-shaped in plan, and in some cases, they are also elliptical (Jacob et al., 2022). Difference in he
microclimate and mrphmetry of doline can result in the variation in the physicchemical properties of their soils. In some
cases, the soils of dolines have a high concentration of nutrients and essential compounds for plant growth, and hence
they can be considered as optimal soils for crops (Quintero Ruiz et al., 2019). Among the internal and external studies
that have been conducted on the morphometry of dolines, limited studies have focused on the impact of dolines on soil,
vegetation and living organisms. In this article, the effect of morphometry of dolines of Noakoh Anticline on the
physical and chemical characteristics of their soil has been studied. Noakoh Anticline is located in the Zagrs Folded
Belt. The NW-SE trending Noakoh Anicline is located between 34° 10" to 34° 23’ north latitude and 45° 58" to 46° 14
east longitude. The climate of the studied area is semi-arid to Mediterranean with cool winters and dry summers.

Methodology

A total number of 36 dolines were selected to study the relationship between the morphometry of dolines and the
physicochemical characteristics of their soil. In order to precise calculation of morphometric prperies of dolines, 13 cm
DEM prepared from high resolution UAV images were used. The morphometric features calculated in this research
include: area, perimeter, depth, length, width, height above sea level, circularity ratio, elngatin ratio, and slope. In order
to investigate the physical and chemical characteristics of the soil of dolines, 36 soil samples were taken from the depths
of 0 to 20 cm from the bottom of dolines. Parameters of soil acidity (pH), electrical conductivity (EC), phosphorus (P),
absorbable potassium (K), sodium (Na), calcium carbonate (CaCO3), saturated moisture percentage (Sp), water holding
capacity (WHC), soil texture and total organic carbon (TOC) were measured. Then Pearson’s correlation and T tests
were performed on data using SPSS software.

Results and Discussion

The results of the present study on 36 dolines formed in the Asmari limestone of Noakoh Anticline show that the slope
aspect was one of the most important influencing factors in the formation of dolines, so that all dolines were formed in
the northeastern slope of the anticline. Data shows that larger dolines are more circular in shape and have greater
topographic depth and slope, and also have better quality soils that show the evolution of dolines. Statistical studies
show that the height parameter has played an important role in the difference in the morphometry of dolines and the
soil formed in them. The dolines formed at lower altitudes are larger, deeper, more circular and steeper than the dolines
of higher altitudes. Also, the dolines formed at lower altitudes have relatively finer textured soils, with higher amounts
of organic matter, potassium, acidity, electrical conductivity, water storage capacity, and saturated moisture than high
higher altitudes dolines. The results show that the average soil phosphorus in dolines located in high altitude areas is
higher than in low altitude dolines. Although the soil phosphorus of the dolines of the study area has no statistically
significant correlation with other variables, but its values are higher in high altitudes and central areas of the anticline
because these areas have more frost and less soil washing. The findings of this research show that the dolines located
on steep slopes are often larger, deeper and more circular in shape, and also have soils with coarser texture, and higher
values of EC, pH, and potassium. the storage capacity of water, organic carbon, saturated moisture and phosphorus
compared to the dolines located on the lower slope. This issue can be attributed to more movement of water in relatively
steeper slopes, which causes more evolution of dolines and the formation of better-quality soil in them. Due to the active
tectonics in the anticline, the plunged part of the anticline is younger than the central part of the anticline. Although the
plunged part of the anticline is tectonically younger, its lower height and denser vegetation have caused more evolution
of dolines.
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Conclusions

In this sudy, the morphometry of the dolines of Noakoh Anticline and its effect on the physical and chemical
characteristics of the soil was evaluated. The higher humidity and dense vegetation of the northeastern flank of the
anticline has resuled in the karstification and doline fmation. The results show that the morphometry of dolines and soil
characteristics are affected by altitude, so that the low altitudes located in the plunged part of the anticline have larger
dolines with more developed soils due to denser vegetation and more carbon dioxide production. In the plunged section,
well developed dolines with more circular, larger, deeper, and steeper gradients have formed compared to the dolines
in the highlands. Also, the plunged part of the anticline has relatively finer textured soils, with higher amounts of organic
matter, potassium, acidity, electrical conductivity, water holding capacity and saturated moisture compared to the higher
altitude dolines of the central part. In terms of morphometry, the dolines located in steep slopes, often located in the
northeast slope and low altitude of the anticline, are larger, deeper and more circular than the dolines located in the
lower slopes. The soils of dolines located at steeper slopes also have coarser texture and high values of EC, pH,
potassium, water holding capacity, organic carbon, saturated moisture and phosphorus. In general, it can be concluded
that the morphometry of dolines in the studied area have fundamental differences in terms of morphometry and soil
characteristics, and these differences are caused by the factors of height, topographic slope, vegetation and slope
direction.

References

-Jakob, A., Breg Valjavec, M., & Carni, A. (2022). Turnover of plant species on an ecological gradient in karst
dolines is reflected in plant traits: chorotypes, life forms, plant architecture and strategies. Diversity, 14(8), 597.
-Quintero-Ruiz, J. R., Yafez-Espinosa, L., Flores, J., Fortanelli, J., De-Nova, A., Reyes-Hernandez, H., & Rodas-
Ortiz, J. P. (2019). Analysis of the soil and microclimate relationship in two dolines of Carso Huasteco, Mexico.
Journal of Natural Resources and Development, 9, 25-33.

-Yang, Q., Jiang, Z., Yuan, D., Ma, Z., & Xie, Y. (2014). Temporal and spatial changes of karst rocky desertification
in ecological reconstruction region of Southwest China. Environmental earth sciences, 72(11), 4483-4489.

-Yin, H., Jiang, Z., Luo, W., & Li, H. (2011). Research on soil physical and chemical characteristics by different
topographic positions in karst pinnacle. Paper presented at the 2011 International Conference on Electronics,
Communications and Control (ICECC).



93 Vo

oy — 950 58 S 19 b LT bLI)! g apydsd (5 %esd y30 (23!
oLiile S yliawl 095 Tgi s Bl 3 S5

" Sy obl T A e T el et g5

ol oolaiwl BB 3ol guis o CCBY NC oY U g 3b (o yiowd & ygo dy dllilo (y

S5, OF ) LIS 5y s BB 1ol ool 1351 ol Al (1l & gl
ol 1055155 a5 ST oleon - 5558 s Shs b b Lol 5 baodys 6 esiyse  DOI:10.22034/hyd.2024.61810.1741 il
1225 (A1« c35)55 gosisy oun olisle s

ouS Wojlgals

5 idsd (s regd)9e ol adlllae ;o )l SIS (LSS 50 cage A ()5 slap Bud plgre 4 Loy e oelg
A Sbil yse slileS il 3 05Tl Gualls o S et 558 slaThy b b bLs)| 2958« BlT Sy
s 23,5 650l ol isles] 5 5 5ys] aor lass i S diges Y8 Su5ub 5 aliond sl S5 095195 AU (559700
a8 oslitul baodss (6 5iesdyse sloyial b s Sl sly obay mslas 5 Jol> (e 25l VY DEM olpl ey
S8 olts s 28,5 & ygo SPSS 58l o5 Lawgs bols 535 2 (& (3385] 5 O Kmad (5 ko] (5l Il
EC e slanle GloSs lls (rizman 5 iy 61955 card 5 Bas 5 cd Lo o5 )5 laglgs &5
e oebs Ll £l 087 gladgs a5 5VL S (I 025 5 0l eSS Cad )b hnd uenslsy PH
Casby o I oS ol 65l 2d )b oy PH EBC e 5oy oS il 5 5oy 6595 5 < 3ae
s bao (Sl il (5 y97e 99,8 50 @ly slaprlge ates @hiye laed 4 S (5 gl
5 oS ol @S cd b orasly PHEC (5 5 gy oS o 5 5ty (551995 iy Gos
STy 5 Gresdyse syl el (iSihe aiis (65550 GiSe Sl @ S 6V glidl Cush,
S egdyge SSli ggezme ;0 Cunl ok o5 lages 5l i ol Slagdgs 0 S (pleend 95058
Pt 3 slacd 5 5 p5me 99,8 Tl Slelis) o lag] JalSS g S 4 ans e ol laidgs (Sudslsy 5 TR TR TRy T
5 resdype GO o gage B )L £5 5 ced (s zohw (LS ilgy (LS sk 4ol

VEY (o518 5 b y1 s s,
55 agydgs o ot hSis (slacsls ORS

VEY /YY)l oy )

e e 1 o odinn g5
sh Bahrami@sbu.ac.ir :aslb],

Ol el i St o231 (paj sl 0aSils (S9)58 90955 (6550 gmiils <)
Ol Ol (e e oSS (e ple 0aSLadls (53905890055 Ll <Y

Ol 0l (i St ol sy ool 0aSals (ssls8 90555 ool <Y

Ol o8 e Sated o8l e ol 0aSiils «(5glgd 00555 oliel - -¥


http://childmentalhealth.ir/page/133/Open-Access-Policy
http://dx.doi.org/10.29252/jcmh.7.4.19

ol g £l b T bL g edgd (5 i0sd )90 L)

doddo
sl ansls HalS wb, § SB g fols 40 peitas 150 Wlg o S5 Sane yolic malS L il
bugi )odg oS wins LSS ) Gee o8 S 331 S0 Wil oo g Cansl 05 Sl (Sl S slocSan 500
L el ,S sl 51700 5 i (VP YV F ()50 5 20) Wigd o loz o 51 08500, (slocKiw
15 SB Ss gly a8 oaile Bl osjlsn Slges, il oo sl Sl Ve e e s jmedes SV s
Sl Wy e g wigdee 4n5Lal Jlo Ve e yte e VO WSl S s by A o2
Ygane 3blie ol o S5 idgy g oo (Kol oS 50,5k 5053 sl anile axilss JalSs g5 5
Ot 5 ol ns S5 (S5glsST 5 (So5d (olonds o Ty eizen Canl e lie Yoo 5l S
3 Gl D> g S bl b cel wals L cnlply o) 952y hrd (Siwgn Sy S
Syl e (S sla Ty G @i 6o OV VAV Len 57 (2) 3580 ()5 Bl
Gilpl sl Pl CaaBse S50 (Sl 5 pleerd (Suid loanl o Jols 5 S S
Tlyslapss) o)l 13l ol (g5 ool 5 (xbam 2 (S50s 002 S Dloogas glas ;i S Sns
555 el i b COs lio 5 Cusbs, lme e So,mSUl Culom oo ST pH (AVE: YoV Vo Ko
s il g peldl Llize Sl il ol a8 bap,dad) TRV Y)Y oL San o s ) o)l ala,
2 0,38 b lailaie b e b 10 mell 5 ST Slogas g, JU] oo o] Glyz
5 25 ) Spdyee 536 pdad lagsl ) e job 4 5 (LS ba ezes alaoddy ogdle
Ol el anTp 86 4 aiies atie S5 s )5 glae,at) (0 VE-Y o)
()8 sloe ol 1 (S (FFAY: YO F (ol Ken P SiL ) wilie SluS lo i 555 2 ool
ilises JIl g osluil ) 5wt (25 ol Slaol y0 JsaSinw) (algo pl 4y oo iy slo S8 9,8
s JS S 8)lge odn ) g i JSE b Lo, g (sl plo b 0 Voene sl g o jalls
Ll Bos a0 el yite (50500 b @dlo s 5l T DSl 5 20 Vo e Sl (e U e iz 5l LT e
o8l 555 Jolse (V: YoVY ()Sen JosSlr ) el piie o 00wz B g iz 5l IS j5ba
bl (pl oS oo dbml (6 e S Bble jo 1) yaS slos 5 Cusb, Sl (8 g Dglitte are daydge
bopdgs S ales )0 098 o0 bapdss S plad 5 (Soid oS5 53 SIL Sl sl el
@ Wl olgse Jdo e 4 aiis oS 0y (sl 6900 SlaS g i dlge 5l (VL cdile ol o
L ol 5o LT coline o5 QT 5 5 285 a5 po (ely; Vgame sl dinge SIS olyie
VYN g, =926 ) axad oo )13 53b o ez LB oboa 1) (SaselsST slaan ] sl 55
(JoSiS cliie a4y azgi b g w8 S )18 Sy g yg0 Jelon 9)90 o5 wis (SIS JISSI sl Ladgs
s (V¥ VTAA (LS 5 rg) ol Sgliie [ 53055 b by 5 ag8 90 clo s £53 5 0350
S35 2 09 556 Eadge )3 gl Ll Coul a8 S Ojgn laindss (65) p oo ()15 g I
OlsS slogdss byl b (V) 55— L el sguzme (] S pleend 5 (Sosed b S

1- Du 4- Yin 7- Quintero-Ruiz
2" He 5- Yang 8- Barany-Kevei
3- Kumhalova 6- Jakob



VE ¥ Ol e FY oy led N Ves 0595 (655 85 50 5559 )

V.Y uLuM)' Ad .o)Lo.»i’u“ 0399 6)5.‘93)5.093)5)“

watedo (oorldly S (Slad S ol (Su39lgd )90 JBA Jdo 4 ladge a5 ols plas i e yo S'e:
$lp Sl 5 2SS disT 4 g aiiS ool ) sago slapddly S Loy dgs a5 wisls ylis yliw jloxs
595 S LEdgh )0 e oo iulidl ddlate (o 1) S £935 9 00,5 SS 0g5 ol eogaze B 0 0,

G plS g leazjge wile Sglite 09T g0 40 eniy Sldgzge e laoy S mujy slasl 4

&l Slosilly Cyasl sloolSalty s )lS slorss a5 sgai asice il dalllas gl ol o aisls
g5 (VYY) 1,8 & s ylo aiied Sl 5 (dome olsp 5 Of Glilug Co somie 0aiy log>ge
(o> o55) SNVgalsS Lol slocS e (lsie 40,10 092 layego y0 45 ol Fs5anli 5 orldl
o Bodes 5o 1) ohlan sles,S mn JKs saegh ;o (V2 TY) LSes 5 5,55k (eizren iy o0 pb
g 2isls 513 Lot g a5 9590 1) WI08 o 23U Ohboss degeme (ol 2 &S (5SS Lalyh g wis S
500 1, lem 5 ol Blais gl 0 |, o aseiie 05,5 gy (6,5 a5 o pudgs 45 ol (Lt azeats
Yo Bl 35,1 b albidss olulis gl jasls alS sloaiss 3l soliial (Y- YY) o] Ken & 5,5
030 (glaasly 4 1oyl gd mendi Bad Lidgl cpl yo 45 ol olgii | Loyer b 8 5le sladisS (sl
S bodss Ll a5 g w3l LS sbaisS 5 Kb jsesss la iy 4 axg L LS iy
WS g 0 By Loy b 55k slodisS (gl mss ool olKaly olsie 4y 5,0 Goe yio VYO 3o
O (5508 5 pade ol el (olS anslr oS5 » Jge Jele o Snte (dgo Gas oS W0 S
Wl yoiin oz SAgh (nl 5o sls ploxl ledd cou saihaie sbadss 6 9350 59, 2 S0
Ol L aS ab (asiie adlate Glalsd (cw)p )0 Z8 S 18 (gw S50 laindsd £l g e darme
else 59, Jime joitie S Sj50 4 a5 Sl sage Jolse 5l el 05 o0 03538 la)] Ges 4 gl
SFge G Wl oo el )| Jale ilasd pdy 55U Lol el )l 5l lacrdss lanomo 5 Fos ol 4l 1506 500
£l b ot rge anlllae 050 o090 5 Cbl e glacanlles Lol w4zl lopygs Corlas 4o

sl 4l T corlacs b (gl Line alas, laylgo
Orzme g daidss Bes g By sk e sresdiee la SRy OF ) GhlSes 5 e SO
5 s2isel JKz 50 @8ly slagss S 5 o)lns (P Coond d Sl S plierd 5 (Suid Sliogas
el 5o loline Diglis il LT adlllae mlis 30,5 sy 2 1) ;edgs Sl i 5o 99,5 (gl
Ol S yiegd 90 s el odel Cavds gl ioren 09 W pdgd Dglaie Coxdge dw jo Sl g 2él
bl 4 OV F oY) (g0l 5 (6 i ansl dalllan o 50 dilaio ;5 Lo T oyl pac 5 laydsd plaiel 395 5|
@i sl w515 ()5 Bblie e el )l Slil )3 baodgs (S 550 58 Sloogas 5 o515
ol Sleli ) 5 5 el 5 55ls5 ol Sl 1 ile lapdss o 5 US ol ol o] aslllas
Ghlie 50 g Wlosgy UK (gl ls L5 Lacygs el JSlowl jo (oot Ui Led & o o] 45T oy
Sy @ Olsd ot Jleil g 48,5 053 4y (5 e0ndS IS Sl sles s 4 lapdgs adiye

1- Btori 4- Collembola 6- Landform-Vegetaion unit
2- Tacheophyta 5- Gmi (LVU)
3- Marcin



ol g £l b T bL g edgd (5 i0sd )90 L)

S5 5l egSles madl (2)8 0 g (B Jled Sl 90 Sl 4z bl i e — Jl
Sl sl i )l5 Glap,duid 5 S (LS flgy «ash) eizen 5 SleiSle 5 (ST ns ud
-5505:8 sl Sy b gl bLijl g lagdss (5590 (o) Stz 555 0o Gl wiie g2y LB
20 5 bided (s ies89,50 (2l Sregh cnl Bueald Sl lagdss jo el S5 S alerd

ol gl S oleord = (So5d sla S 2 bl

L gy g dlgo

axllo O)}OM

Olil 50 058 8,5 5 Clad Sl jed 9 )10 518 ST 00,55 uz Al peS )0 0gSTe Bl
VYOV e[ g 0,10 colus oo ook 120 asdllas o900 adlaie .ol ool @Bly oyl ) ©ye 40 oliile,S
o €51 oYL (G JS) ol s adly 3,5 Job FFOVELL FA°DALL Jlad Lo,V oYY
o8l Wy, eiomen el gygJled Cond 0 o Al e D90 o el J8las 5 e YFAL og0>
Lo glalinoe b Sias aes g9 5l anlllae 5)90 dilaie Glgn g Ol bboo §rbogr — o, e
(o8B (59 poad ST Gladileog) pled «(Sojelg s i sl cenl ol S (il az )3 VWA 5 e Lo
5 Sal Siw) olilas - low! Sal  olinKiw axly S o b 05515 wadl oiiwns Cdge
P ke Ve (Brbosir Gidu o ol (2pe g eshS ¥ il Job (o ) JS0)ail oo (Cumglg
Rl g3l S aslllas 5 g0 adlate el yie VIO oye Jled LSt 45 5 e YO+ ¢ 655 pe i
5 9leyS GaSis pgeis) 4zl bl (Br5 led ol 5 St ol pbesr Gske &5 col
olelas,l jo baydss cadins b )le g daiydes da ) IS asdllas 090 dilaie LIl o800 ¢ i )lS slo S5g
S w515 i)l 513 3, led coarels ;o oyl slad a8 wilowds LoSid oyme YO+« G VA« oy
SR 4 S S e OS50 (Bra led Cuz a5 (6 55b 4 310 (K cord Sy 4 0551 a3l
0, g o wed BB Sl s ced Cus oemes (TSl cel SSis a5 o dogi
oS 3,5 ke oo ;o eS| 5 S ol 456 sb 4 515 035 § KedS wiile ol panilS g Koo
plol gl )lg5 oo dloz 3l aS Cuwl (gousio ladisS Joli dilie LS iig (FA: YNV ol yp0)

G Jold e VYo e B A Slelis)] o8 o)lal gimg S g (g oSG (D5 (st
517 doss g o510 Lo (sl SRz ol oo (525 0 (iign Job (650 VY= 5l 5WL 9 bl Lle IS
Bl arals i IS slmo )l b o9 ge ol 1, anlllas o g0 ablaie coline 5 aojo OV/FA a5

Y VYAY )t 5 ol pge) 5l 3Lk



\Foy Ql;..ﬂ)'gf\.a)u.\\c. 693 chj_,S)é)yjjj)A:b

V.Y uLuM)' Ad .G)Lo.;)a‘\ 0399 6)5.‘93)5.093)5)“

095195 a8l ol (poy aldii 1 O (2 LI 2o ComBgo 1N :(Y) ST
Fig(1): a; The geographical location. b; the Geological map of Noakoh anticline .
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Fig (2): a; The northeastern slopes of Navakoh anticline with dense forest cover. b; Pasture vegetation at
altitudes above 1900 meters. c; Dense forest vegetation at low altitudes of 1900 meters.
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Fig(3): A number of images taken by UAV from dolines in the study area.
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7- Circulatory ratio 1 - sodium 5 2 -Imeni
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Fig(4): Comparison of mean values of soil parameters (clay%, silt%, sand%, clay+silt%, saturated moisture percentage (Sp), water
holding capacity (WHC), water holding capacity (WHC), electrical conductivity (EC), sodium (Na), potassium (K), phosphorus (P), soil

acidity (pH), organic carbon (OC)) and morphometry of dolins (elevation, area, perimeter, slope, length, width, elongation ratio,
circulatory ratio) in four position (elevation, area, structural position and slope).
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Table (2): Correlation results between morphometric parameters and soil of dolines
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Table (3): T test results between groups.
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