Downloaded from geographical-space.iau-ahar.ac.ir at 0:01 IRDT on Thursday June 11th 2026

Qe 5 0 5loud (py § o 090 & aobdad yal uxly oS! of51 oliils
F5-9F Olxino VPP yliwals e glad oole

\.Uj.;‘ﬁ 4l o
Y i s

Y ..z
LS ke 2 8

oy wlela )l Jxsy S juw (6 0l y90 (s yiol sy Jodxd
VEE/VIA by VESY /0E/YA 1edls b

e S

JAlSS w3 ladlate 5 (63508 are 5 g OISl sy (S o S T 5 S a5 50 Sl ) 2

5 S S Gl Cany (SBIS 5 (S L) b 30 ool (8 g Ole BLS cann s g
5 Sepeshpe bl Jou o guaih (plubd s tagn cnl Sua agle e el B 1 Bl el e
sl Jlowso 4 3 YA Ll 5l e ol Ol J Okl 55 op 8 Sleliyl Jbe Gl e G 04l
SR 5 e s ek gy S ol BB (55 L3 s pleld e 3 e S VB0
Wy el WSS s elal (S ass 5 Sosks Glabas e S e gdiues; Sldes LS s S
030l S s 3 5 (WIH) (LTH) (LW (H) W) (L) 35 s el,l 51 S o ol 620 50550 Sl
5 gl S e Jib 350 Gls sladite (551 L 0T sl 5 (6 ess e laaanas 5 ol
35 N2 3 S e YA sl NLos, S s WV osliad Gadios ol sl 235 513 Lo 5 a5 355
35l 3pms SAelE) ol 53 NB 03, by S e 10 3145 5 N 03, S e YV 3ltad N3 03, S o £A

ol s s S5 28yt Sl s Jsb e s 2D oo SOl NS N2 NT o3 lacS e

Hojat359@yah00.com  (J st sl 53) LI o~ 2lblb s oS8l (phae o 5 ol Ll a6 8 )

o - . o .- . PR
QLW\om‘bgéﬂ)ubﬁjd@‘ﬁrﬂ&a&l);ﬁé@\ﬁo)ﬁ—
Ol oKl ¢ Sl psle 5 sl 0aSKils bl i o5 S =


http://geographical-space.iau-ahar.ac.ir/article-1-4083-en.html

[ DOI: 10.83252/geospa.2025.2.4083 |

Downloaded from geographical-space.iau-ahar.ac.ir at 0:01 IRDT on Thursday June 11th 2026

\f~\°Oll.mgl}"\’o)Mm,Ma)ga“sﬁlﬂélﬁq‘swwuw Y

e 03 (ol GBS pow sl Slela) ol 5 sl s 6}*’)ﬂ DUy et py il )l i S e
o S5 28 s 5S0ke s NE NG o35 oS o Job s gme 655 2D o s o S0ke e o
LS o pl gl s clels )l ol ys (g eyl 5 6J;n}ﬂ)l:é) a5 Sl ) Gl xS esy pl eSS P
RGN S0

S Dl Sl (a0 5 o Mo SGS e (6 e T tlae 31 gublS

VRV
el 5 oilar Glao,s 5 Job b e bl 5o (5058050585 ey G Olpe 4 badlsy
(ol e (amaians SMbl (S S 3 e mbe Ol 4 badln Lledd skS], Oosline
me A 1SS s e 13 e Sl s syl 5 I @238 53 Ll Ol Ky s 5 SiosLES
S o 55 sl Lol 51 ol 5 Jae Ll 3 3550 53 (53l Sledbl Ol5 e oS oy sla
3 g oo o3lital a8 Gla0lsy Coals 5 Oljes peditens SSLES Ol 4 45 Conlgiile S s lieos Jlonsey
Evans, 1977; Evans and CoX, ) s o < suies 42318 (glsn 5 _.j Coxoy 3l eetls Olge 4 5, pl
sas;le g 51 S eaees ((1995; Federic and Spagnolo, 2004; Evans, 2006; Hoggs et al., 2007
ol Gy g andlae 5 e g arddS oy glacle sdas OLE oS s o S w654 55,50 555
Gl b Sl 5 1S5 bl o SV 5 b Sl e S S0l Lol
oy B i a5 G 88) Ll S5 b se 585 liiies 65 S s a5 b s o(Principato et al., 2014)
Slo o a3 b s YU 3 48 ol (S5l81 5,8 G S e (k] o805 0550800 0 g 1 s 5 il
o 4 O 55 (Sl 5,8 b ol 5L s 053 Coam 43 O s 1l 5 0l ablod (CosVL o)1 g3) o
55 aka (Evans and Cox, 1974) 545 s oo (S jo ) e et b ongdoms S a0 SleS S S
LS @il el oogm 0 S e Jlmsi sd 5 00 Ll 31 G 358 s 0l S e ol w0
J=lss 5 Sl Las e IS (Qanawati and Beheshti, 2014: 78) s, 5 o alb o he lanls
Jolse S aOIs 5 s, 5 S Slanl cmladlasn 51 0by Sus 5 65« ol (s 5 SIS 50 8
A 5l oS B 1 Oln S S5 0 S By s sled dn (S 4d g Ges s e S IS 50 g
S s cpl sl (Derruau, 1990) Wsds o dies LasS w53 el Ladlasn (S jolas oSl G
g e 4 3 2l 53 e G2l 5 sy slag o8 S glag B Sl S Olse I
st ol LS ar s el can LS e Sl 5 S ashige glandll 5 gds olubs
ladlwy Jslss bt plis)) oo 55505 5wy s ok 5335 Ll L3 1 biau 3y s
ol UKE 5 el 58y s sy s S e 8 plubs gl L(Saif, 2014) Wl e ok s 5 51S

© s s pY baa 550585 Gl (s sde 5 2k klss 5 il dde Sl eslial (JISA

! British Geomorphological research Group


http://geographical-space.iau-ahar.ac.ir/article-1-4083-en.html
http://dx.doi.org/10.83252/geospa.2025.2.4083

[ DOI: 10.83252/geospa.2025.2.4083 |

Downloaded from geographical-space.iau-ahar.ac.ir at 0:01 IRDT on Thursday June 11th 2026

oS oleli)l xS yw (6 55099590 Lo yelyb Sl

S 5 oS Sl 3 SGss Ll S A3k e ($5 50050555 Sl 4 semme 3 SO (G e s g0 8 A o S
el al (Pick and Dickau, 1995; Dehn, 2001; Pike et al, 2009) il . e Clu o2l se
IS s eSS T s &S Wil LS e s3de sl bl 5 olgeal o BLISI Sy p (5 R b 50 85
O35 Cawd & ilisee L;Larj,é.x;ﬁ b Jhe L8 po a5 5550555 Claal 51050 8 Larj_é.,\;l S
Eitzel-Mgller and Solbeck, 2000; Adidrin et al., ) wil o Lo S5d slacasdly Sy xg Ll
9 alw Barat b L;“’»«o”. L;Larfe.w k_LL\'Dv.A LSLA°.5J§ LS"\'.".MJJ 9 L;J...M.L]a dKA‘ LAL}'M)J" M;w‘ (2004
il Jalse b Bl s 1 Wl oS o) OSGl 0 (6,8 IS 55 ge gladaT b s o sdle
Evans, 2011: Mi"ndrescu et al., 2010: ) s3lu o pd Ol (8! 5 SIS e el ) e
i iy Ol Iy oS e G e Il 5 K 0995 50 Sla e, -(Stefanova and Mint Lak, 2007
Sl S5 S L e pd oyl S g Ol BL S canw s S« oSS a5 (sladlen 5 (63500
{(Garcia etal, 2000: 435) 33l oo ool 3 15 addl ol go 5 e S (Ll b Cons
S o a5 (5055 50 win) 53 Slalllas Olgar BB i 5 O1pl 552853 § 5 g0 el @ 4z 5 L
S s S jtasds g0 sy 4 Graf (1976) 555 o o,Lil T 51 (5 4 45 ol 48 S ool Sl
~aaseio AlONso (1994) .ol ossad Sl 1) Iy GlalS o K o sh ) 50 Slos suast 5 atls Il
J"A) 6\.&)&?-[.«: Cf}&?awLﬁ&waU}‘)b b u;ftjéubjsgwu LSLAJM &i‘)‘:ﬁ}'e)}‘ 6LA
S b glap s sl 3wy » 4 Evans (2011, 2009, 2006, 1997) .ol 03,8 ) o ol
O e oo b Bl 53 15 e ol S stagiogn 5 S esll oot 5 il Slia S ol
53 Jbee S, Yarahmadi (2012) b e 0Tl s el s SIS 55 Koo el
'f“ﬁjﬁ))ﬁ L}:bvj) MJ}J L}‘j (gf’f} M‘DJJ Sﬂ.w \/\) L;L“*:J Ll B SJ:M Yf.) DJS &qu b oj)/\aj.:.w‘
Olse b s 5o Saif (2014) .ol S e G 5 o il St S s JolSS e oS 315 0L T O
S ks sla iy Gl p LS e glues)y 4 0 S5 0 8 Slelil 55 s e sy Jn glaS
Saif and Ebrahimi .1y 5 ;S SlacS juw s 4 S o gdy0 Bas b a5 Sl udlgl (OIS
ST 5 i (Gl & dd la iy 5 Sl ScEsSS bl 0l 55 DL sl sl (2014)
03 85 Koy 4D Gl a5 Llastls s (ol 058555 b S e a1 5 S e sh )50 sla bl
éjl'ﬁ)ﬂ J\.J::) w‘)jb Delmasetal (2015) ..))‘.) J?} g}'&k} c_gﬂ.w Q‘_}«P Coo Sﬂm \q 0_55.))‘} wa)‘
S S e K e Il 5 G095 50 s el L 5JUT 4 Ebrahimi & Saif (2017) .ls e ailas (sl sns
I sl S s S 0V Jsb o el 5l &S Loy el a5 Al o S15 sl 3
S mis oz 4 Lopezeetal (2018) ..l I S e b sline S s S VT 5 3L s
aS .L:.%J§ 49::3.: 9 M}-‘Jﬁ (j_v E) de LSLQ 0)5) 6;)» Mﬁ DL g;boh.’- LSLASﬁ.w &:’.):‘“_53‘)}‘ LSLAJ:"‘)L:
s o0s Jlsn GBS o axw s 5 mi5 e i &S Il o3 L 300 et mi LT s
Slan S glaazd ) ple woand o5 OLT Glaoys 3 Jlwn gbalS o K e sh ;30 Slos guast S o J 28


http://geographical-space.iau-ahar.ac.ir/article-1-4083-en.html
http://dx.doi.org/10.83252/geospa.2025.2.4083

[ DOI: 10.83252/geospa.2025.2.4083 |

Downloaded from geographical-space.iau-ahar.ac.ir at 0:01 IRDT on Thursday June 11th 2026

\f~\°Oll.mgl}"\’o)Mm,Ma)ga“sﬁlﬂélﬁq‘swwuw ¥

G oLdr s SOl sla i, sl eslanad U Biranvand & Saif (2019) .ol bwgne SLilas 50 L
a5 Ll Ol S Ol 5 L Jowy Sleli)l 5o iy (s o (2058550 5 s luatb ( pluls
635 G S o 55 303 35ms S e and 00 5 NB S ¥F N2 S o A Sl leliyl s Loy 4 ol
oo ol BLL o /VEA 515 NB3 N2 o3 slacS o Jsb 5o gl b o 080 N33 N2
Biranvand & .coul B>1 5 ol VoL ol N5 s NG 635 saS jew Jsb e ol b oy (Sl
23 o GacS s  masb e Sl el s 4 SOl S sl s, 5l eslinal b Jla s s Saif (2021)
Sk Loy 4t pl 45 s Sl L) 5 5l Jie Sl eslinad L Ol S Olaud (555 50 Slelis
Sl V31 2eS 550 x5 0l Olps Ol Y Ol Slelil s s glaes; GlaS e gl 2 D o0
51 eslizl L Baranipur & Saif (2022) .ol i Sleli)l pl gl w6l (6 201 kb, 5 cond B>1 &S
wo g I LS e e sh 50 Gl et ls o 5 gl aib (plulid b i 5 STl gl s
Gl Jlmsy 5 Shes ol e adlaie ol oS e G 1l 1o, 45 Lideowy st opl 45 Axls 0 gk
olid Jowse S w53 Sk bl 5 ann s e &S Sl o3 g IS 4 Sleli )l ol ps 5 51sS
53 ok sbs B8 sleasS 5s Iy S pw (s rasd 50 sla S5s Ll « Simsek et al 2023) .ol
(S o YA 31U 51l o S o AVY (615 08 a2yl 45 Kooy dmgS ol & 5 Al 4S5
L Pellitero et al 2024) .55 o odss 058 axdy onl Jlad 4y 5, laauls ;3 oS s 4Bl oSS oS o
wd 3 Jlase GBS e K egs 50 Jdod 5 458 W ACMEGIS il e 5 5 &l S55 5 5kas 51 esliza
a3 Mo S e 5 s elel L blatls 8IS slaolisy Jsb 5o ol o psx
13 13 K s 655 e Syl dilate 3 (6 ,meS S 5 il L3 L IS 63 sdme 3 i (6wl
5 oss oS o e Jlnsey glap 3 sl 035 1S5 5 3L gLl b Ol J Olal 55 S el |
Sl ol 53 ogr Dl B o s S 038 3 L S e lap 3 Ol 1l oy Sl
Sl sl S e ol K155 5 Ko ghy g0 o 5 ctlid ijls |y dilaie 51 s (Slacand
Sl 4 Ol e adlate Jlnsy SacS s 6155 5 (s peshose Lol b romen Sl (50 as
Sl bl Gs LT e nl 51 GBus 3 g e 1S o053 b s 2lsn 5 Ol Slles s e
A gl il (WIS e (28 L) S s b s ol S Slolisyl oy S s S 038 50
4 dsb S la bl romen el S e 51 5 S o g 4l PSS o S i (H)S
ol aallian 3550ty 53 WIHDGS e S Uil sy 55 o 5 (LIH) 6Ll Jsb e (LIW) 5 55
SIS 5058 bt e Jalse) Cilisie Jolse 5T ¢ JolSS s i 51 b S s (suesy e Al 0l 3

A dalt e T a5 53 (el
andlas 340 03 9w @L:.ﬂp C,.,?.sy

Ly Ol ) Ol Jled 55 OF Comlus o jiig a5 sl o S15 slae S azdy 31 e o S Slelis
VAY Sl e 0 O dsb aagls 13 05Ol sl walsl 3 o S Slelil ajls 13 Olies 5 oliile S Okl 53 s


http://geographical-space.iau-ahar.ac.ir/article-1-4083-en.html
http://dx.doi.org/10.83252/geospa.2025.2.4083

[ DOI: 10.83252/geospa.2025.2.4083 |

Downloaded from geographical-space.iau-ahar.ac.ir at 0:01 IRDT on Thursday June 11th 2026

oS oleli)l xS yw (6 55099590 Lo yelyb Sl

b o ol ss w o Jld 5lbsle G, Jlad ) adkaie ol ((Ghobadi, 2013) sy s e 5kS
EA G a3 00 5 a3 BV aldlaer Jsb 03 spdone (pl 35 o e S 4 B8 oy Sl 2l e
(Y 5 le JS8) 5ol 53 Jlad aids Ye 5 a5 Y8 B aida YO 5 a3 VY 5o 5 3,5 4ids OV ax o
U g Sl Sal K oy w0l 058 85 S5 ile (g3l5e 51 0 S Sleliyl oo oSS w03 5dous
CLSiw rizmes 5w Gl a5 LS aile (S5 slaSin anle «Salys3 o5 4 b e oS
Solss3 (Sl 5 tnglss sladoly ol odd LS5 b S 5 JB 5 b 5 bg e O sty Sl 5 wily S
SVl 5 gt S b g A1y 55 ool (Mosivand, 2005) W ,ls aikie 53 1y B xeS o xio ol
LSS g = e S5 S Sl sl K 5 IS jsba o S esS B,0 Jled als .l el I KU
s S slss 5l Baas OML Laisl e (OMM) 5 (OML) sy s Jals badsly ool o) o
SPsd dly o YL OMM Ll ol LSCiS Ol 5 ole Sl K slawY 0l 5 Sl K (g zuS
S opl el (S aals Y Ole LU Sole Sal o (Sal (g5 glls 45wl o pongun — e 555
S el S Sleassl = g gl K JUS 3 o S aleS laaly 5o 5 sl culis ze Verr Sl s

.(Ghobadi, 2013) .l a3 §

48°0'0"E 48°10'0"E 48°20'0"E 48°30'0"E 48°40'0"E

34°10'0"N
34°10'0"N

34°0'0"N

34°0'0"N

z N Z
o o cxibw [ CO-TYS N YVWF-YrYF 5
=] . _ g e =
B A uorgs YA 10AS [ YYYF - Yovs - )
S 4 Ly EEAM-wY TOVP-TArY A
ot ot s I 1YPY — 1A [ YAPP — FoPAT il
| o otytsns HE VAP —10NP : |
[ = Km " it

el 017535 7 105 14 5 .

48°0'0"E 48°10'0"E 48°20'0"E 48°30'0"E 48°40'0"E

S Ol oLl pe Cond g a2 1) K2
Figure 1: Map of the geographic location of Green heights
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Figure 2: Longitudinal profile map of Green heights
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Figure 3: Changing the cirque profile with the help of the power equation that shows the lowest point
of the cirque from the lower edge of the cirque to the highest point of the cirque wall (right) (Graff, 1976).
Hypothetical profiles of different levels of glacial cirques along the longitudinal direction (left) (Wilburg,
1984).
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Table 1- Values of different shape parameters of class N1 to N5 circuses (Wilburg, 1977; 1984)
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Figure 4: Glacial sub-basins of Green heights
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Table 2- Spatial distribution of glacial cirques in Bidkhan heights
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Figure 5: Map of the spatial distribution of the circuses of the Green heights
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Figure 6: Spatial distribution map of the cirques of Green heights on the classified slope map
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Table 3- Classification of Green heights circuses according to Wilburg and Rodberg, Evans and Cox

methods
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Table 4- Changes in the transverse and longitudinal axes of the glacier cirques of the Green heights
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Figure 7: Chart of classification of glacier cirques of Green heights according to their longitudinal axis

characteristics
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Figure 8: Classification diagram of glacier cirques of Green heights according to their transverse axis
characteristics
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Table 5- Analysis of morphometric parameters of 93 cirques of category N1, N2 and N3 in Green heights
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Figure 9: The diagram of the relationship between the size of the N1, N2, N3 category circuses and their

longitudinal axis in Green heights
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Figure 10: The diagram of the relationship between the size of N1, N2, N3 category circuses and their
transverse axis in Green heights
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Table 6- Analysis of morphometric parameters of 52 cirques of category N4 and N5 in Green heights

Sl wals (e | e SLe e | ol | Sl s | e S e S e sla bl
40 Olualsl c}a.w L sl Ol pis S o N5, N4.s, sl
Loy
YA/YAE 0+1/4 1) Vag/r 0 VE+/A YAV oY (20) S o Jsb 5 yme
YY/0Y E50Y/Y Wiy A £Y4/4 VY| Yasse oY ()S g 5,5 s ymn
\T/OVEIYAL Yom MAAANE AN A Y/ oY (IS o S e i)
44/) VAT yare RN Yeivie | YAA 11/44 O | e e oy S gl
(o) S o
H/eOFAE VY0 JYAVEY | ey | OYI e | vy ox P Gas 43 5 L
() (S
AN Vvt £La/v ALY/ V04/0 VA/AE oY S s o510
AARE LVALRN. V/YAoO +/44¢ \/AVo ARV q/Y0 oY uﬂfﬂ\-rdj-]aw
VeA/SOEY oYY YAVeA oret | VYA | YT | e oY S o daen
VYO AGEF 818 | FNIYW | YA [ VNENEA | VATYE |y oY S el
)+ /04 £AA YEVY | VaAs YAAY | YA/ vy oY S st o gl
VYA YoM SYYOVO | VAR | AWEY | erA | TUA oy i) by e b
oS



http://geographical-space.iau-ahar.ac.ir/article-1-4083-en.html
http://dx.doi.org/10.83252/geospa.2025.2.4083

[ DOI: 10.83252/geospa.2025.2.4083 |

Downloaded from geographical-space.iau-ahar.ac.ir at 0:01 IRDT on Thursday June 11th 2026

4 o8 Oleliy)l (Jlnsy SsS w5 %093 590 1 yolyb Juloni

1.233+312
= Regression
=== 95% CI
----- 95% PI
=3 52.3069
R-Sq 89 5% |
|R-Sq(adj) 89.2% |

oj|J.a|

A bl o gl b8 5 NS 5N 6o, sasS  o3151 cp abaily Hla g0i VY S
Figure 11: The diagram of the relationship between the size of the N4 and N5 category cirques and their
transverse axis in Green heights

1.075+304.5
12007 ; [ [P— Regression \
| e 95% CI
ey B9« agwmt . oo 95% PI
1000 s 50.5509
R-Sq 90.2%
3 900 R-Sq(adj) 90.0%
2, , |
i
) 700"
600
500
400

200 300 400 500 600 700
S e oo jee
A ol o gl Job s NS g N4 o) g e 031031 o alasly Hls i VY IS5

Figure 12: The diagram of the relationship between the size of the N4 and N5 category cirques along
their longitudinal axis in Green heights
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Figure 13: Picture of the glacier cirques of the Green heights in the Sohran glacier basin
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Analysis of morphometric parameters of glacial cirques in the Green Heights
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Abstract

The Morphometric and allometric studies of glacial cirques allow for the investigation of
vertical and regional development, degree of evolution, direction of development, relationship
between the orientation of these landforms with topographic prominence, structural condition
of bedrock and climatic factors. The aim of this study is to identify, classify and analyze the
morphometric and allometric parameters of glacial cirques of the Green Heights in Lorestan
Province. After identifying 38 glacial sub-basins, 145 glacial cirques were identified in the
region and plotted on a classified slope map in two linear and polygonal formats. The cirque
classification operation was carried out based on the methods of Wilburg and Rodberg, Evans
and Cox. For the morphometry of these cirques, parameters such as (L), (W), (H), (L/W),
(L/H), (W/H) and cirque size were used, and their morphometric and allometric
characteristics were extracted and analyzed by fitting power models to the longitudinal profile
of the cirques. According to the results of the research, there are 17 cirques of category N1, 28
cirques of category N2, 48 cirques of category N3, 37 cirques of category N4 and 15 glacial
cirques of category N5 at these altitudes. In cirques of categories N1, N2 and N3, the average
b coefficient on the longitudinal axis and the average a coefficient on the transverse axis of
these cirques are greater than 1. As a result, the allometric and isometric behavior at these
altitudes is positive for cirques of this category. Also, the average coefficient b on the
longitudinal axis of the N4 and N5 category cirques and the average coefficient a on the
transverse axis of the cirques of this category are less than 1. As a result, the allometric and
isometric behavior at these altitudes is negative for these cirques.

Keywords: Allometry, glacial cirques, morphometry, Green Heights.

Introduction

The shape of cirques is a reflection of topographic and geological factors, the type and
duration of glacial impact. The structure of rock, joints and cracks are important factors in the
shape of the cliffs and the depth of the cirque basin. When the height of the peak in a
mountain slightly exceeds the permanent snow line, glaciers often settle in cirques. Therefore,
glacial cirques are considered as one of the typical landforms of glacial territories and an
important indicator in paleo-tracing. Accurate identification and morphometric and allometric
analyses of cirques will help to understand their degree of evolution and help
geomorphologists in more accurate reconstruction of paleoenvironments and correct
estimation of the height of the Quaternary glacier equilibrium line.
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Materials and Methods

To identify the glacial cirques of the Green Heights, the study area was first cut from the
digital elevation model (DEM) with an accuracy of 10 meters using Global Mapper software,
and then, using Arc Gis10.5 software, a Hillshade map (light shade), a classification slope
map, a slope direction map, and rate curves were created. For greater accuracy and to increase
the accuracy of the work, the longitudinal and transverse profiles of the cirques were drawn
using 3D Analyst Tools, and the landforms that were real cirques were identified and drawn
in two linear and polygonal formats on the composite map. Also, the classification and
ranking of the glacial cirques were carried out using the Wilburg and Rodberg, Evans, and
Cox methods. Morphometric parameters including: cirque length (L), cirque width (W),
height of the highest point of the cirque (H), cirque floor height, cirque outlet height, area,
perimeter, and cirque size were used for analysis and morphometry of the cirques. Also,
parameters such as length to width ratio (L/W), length to height ratio (L/H), and width to
height ratio of the circus floor (W/H) will be measured and analyzed in the Excel software
environment.

Results

The study area was divided into 38 glacial sub-basins. In the heights overlooking these sub-
basins, 145 glacial cirques were identified and mapped based on new geomatic methods.
According to the Wilburg and Rodberg method, there are 17 cirques in category N1, 28
cirques in category N2, 48 cirques in category N3, 37 cirques in category N4 and 15 glacial
cirques in category N5. The average longitudinal axis of cirques in categories N2, N1 and N3
of Green Heights is 2.908 m with a coefficient of variation of 72.37 m and the average
transverse axis of cirques in this category is 3.785 m. As a result, cirques in this category are
extended in the longitudinal direction and have a longitudinal shape and have spread along the
valley. So that the average length to width ratio of these circuses is 1.1644 meters with a
coefficient of variation of 9.66 meters. In the Green Heights, the average longitudinal axis of
the N4 and N5 category circuses is 500 meters and the average transverse axis of these
circuses is 429.9 meters with a coefficient of variation of 28.45 meters. The average length to
width ratio of these circuses is 1.675 meters. As a result, the circuses of this category, like the
N2, N1 and N3 category circuses, have an elongated and longitudinal shape and are spread
along the valley. In the N1, N2 and N3 category circuses in the Green Heights, the average
coefficient b on the longitudinal axis and the average coefficient a on the transverse axis of
these circuses are greater than 1. At these altitudes, the average coefficient b on the
longitudinal axis of these circuses is 1.128 meters and the average coefficient a on the
transverse axis of these circuses is 1.122 meters. Also, the correlation coefficient for the
longitudinal axis coefficient of the circuses of the N1, N2, and N3 categories is 0.96, and this
value for the transverse axis coefficient of these circuses is 0.87. In these circuses, both the
average coefficient b for the longitudinal axis and the average coefficient a for the transverse
axis are greater than 1, so B>1 and A>1. As a result, the allometric and isometric behavior at
these altitudes for the circuses of this category is positive. Also, the average coefficient b on
the longitudinal axis of the N4 and N5 categories and the average coefficient a on the
transverse axis of the circuses of this category are less than 1. As a result, in these
irregularities, for both coefficients, 1>B and A<1. At these altitudes, the average coefficient b
on the longitudinal axis of these cirques is 0.9357 and this value for the coefficient a on the
transverse axis of these cirques is 0.9307 m. The correlation coefficient for the transverse axis
coefficient of cirques of this category is 0.96 and this value for the longitudinal axis
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coefficient of these cirques is 0.87. As a result, the allometric and isometric behavior at these
altitudes is negative for cirques of categories N4 and N5.

Conclusion

According to the average longitudinal axis of the cirques of both categories, these cirques
have a longitudinal shape and have expanded along the valley. Also, in the glacial cirques of
both categories, the coefficient of variation of the longitudinal axis is greater than the
coefficient of variation of their transverse axis. The accumulation of ice and snow in the
cirques of both categories, the movement of the glacier along the valleys of these heights has
caused the cirques to expand along the valleys and the longitudinal axis to increase in these
cirques, which indicates the activity of Quaternary glaciers in the Green heights in the Late
Pleistocene. However, the cirques of categories N4 and N5 have expanded less in the
transverse direction and have evolved little. Due to the rugged geographical location of the
region, these cirques are mostly located on the southern slopes of Green. The accumulation of
ice and snow in these cirques is low throughout the year, and this amount of snow, ice, and
water resulting from their melting cannot cause erosion of the side walls of the cirques. As a
result, the size of the cirques of this category is not large.
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