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1. Introduction

The external processes of the earth and the resulting forms are basically a function of the climatic
conditions prevailing in each region (Ramesht & Kazemi, 2007). There is a special connection
between the climate and the shape of the roughness. In other words, in each realm, the main face of the
rugged forms is under the influence of an evolving system and that system has functioned as a
prevailing climatic condition in that land (Mahmoudi, 2007, p. 19). Karst geomorphology studies the
specific morphological and hydrological features of soluble rocks (mostly carbonate), (Zanganeh
Asadi et al., 2002). Climate change is one of the characteristics of the Quaternary period that has led to
changes in shaping systems and consequently in the land form (Nematollahi, 2003, p. 12). The change
has occurred intermittently (Jafar Beigloo et al., 2014). In the cold periods of the Pleistocene in the
northwestern part of the Zagros region, a glacial and adjacent glacial process, and in the southeast of
the eastern part, the river process have been the causes of changes in the face of roughness. But now
the northwestern part of Zagros has mountainous weather. For this reason, the adjacent glacier process
at the level of the hills and the river process in the thalwegs are considered to be the main elements of
the formation (Alaeetalaghani, 2012, p. 135). The present study aimed to investigate the physiographic

characteristics of Zagros sub-basins in relation to karstization conditions.

2. Methodology

Drainage systems and river landscapes react in various ways to the physical characteristics of the
catchment. In this paper, according to karst characteristics and the effect of dissolution on the basin in
terms of physiographic characteristics, sub-basin shape parameters such as slope and roughness
coefficient, along with topographic parameters in Arc Map 10.3 environment were extracted. Basic
parameters including environment, area, minimum and maximum, the height and length of the canals
of the basins were estimated. The results were entered into Excel 2013 software and their status was

analyzed at different altitudes and climates.
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3. Results

The most important factor for creating karst is the presence of carbonate dissolved masses.
Therefore, in this study, calcareous areas were first identified in Zagros. In general, limestone in
Zagros was approximately 43% of its area, equivalent to 121270.8 km? which was the highest in the
middle of Zagros. Due to the vast amount of the study area and its placement in the wet currents and
the Mediterranean and Sudanese cyclones, the western slopes of Zagros received more rainfall and
humidity than the eastern slopes (Alijani, 2003). According to the precipitation and temperature maps
of Zagros, the annual precipitation varied between 250 to 900 mm and the annual temperature varied
from -1 to 26 ° C. In order to study the conditions of Karsts of Zagros, temperature and precipitation
maps were classified. The values of these parameters were classified into five classes according to the
conditions of the basins. Parameters such as the ratio of rippling, slope, circle ratio, form factor, basin
length, and elongation were placed in the best possible condition. This coefficient was closer to the 1.
Geometrically, the basin was closer to the circle. In square-shaped basins, the shape and form factor of
the basin was equal to one.

4. Conclusion

In general, the study of the physiographic characteristics of the sub-basins in the climatic classes
showed that when the Karstification conditions become more climatically favorable, the shapes and
landforms become circular and take on an elongated shape. Due to the climatic differences of the classes
and the shape of karst landforms, terms such as water-water basin and glacial-water basin can be used. This
means that in higher areas where the climatic conditions are favorable and very favorable for the
karstification system, under the influence of the glacier, the dissolution action was more concentrated and
in-depth, and karst-glacial forms were created. And at lower altitudes, due to the greater role of runoff in
the Kkarst-fiction process, the dissolution was at a higher level than the depth. The roughness coefficient was
reduced and the shape of the karst complication was closer to the circle.

Keywords: Karst, Climate, Quaternary, Glacier, Dissolution.

References

- Alaei Taleghani, M. (2012). The Geomorphology of Iran. Tehran: Qoms Publications.

- Alaei Taleghani, M., & Rahimzadeh, Z. (2010). Investigation of Karst Evolution in Zagros Region.
National Conference on Applied Research in Iranian Water Resources, 313-323.

- Alijani, B. (2003). Iran Climate. Tehran: Payame Noor Publications.

- Alizadeh, A. (2014). Principles of Applied Hydrology. Mashhad: Imam Reza University
Publications.



Journal of Geography and Environmental Planning, Vol 32, No. 1, Ser No. (81) Spring 2021 3

- Chen, W., Zhang, Y., Qin, H., Zhu, D., & Wang, X. (2015). The Karst Geomorphologic
Regionalization in China. Springer.

- Chorley J. R., Stanley A. S., & David E. S. (2010). Geomorphology. Translated by Ahmad Moghimi,
Tehran Publishing.

- Darvishzadeh, A. (1991). The Geology of Iran. Tehran: Publication of knowledge Today.

- Ebrahimi, B., & Seif, A. (2015). Utilization of GIS to Evaluate the Potential for Expansion of Zagros
Carbonate Rocks based on Geological and Climatic Water Factors. Journal of Earth Sciences,
25(98), 333-348.

- Farajzadeh, M., & Ahmadabadi, A. (2009). Assessment and Zoning of Iran's Tourism Climate Using
the Tourism Climate Index (TCI). Journal of Natural Geography Research, 71, 31-42.

- Ford, D., & Williams, P. D. (2013). Karst Hydrogeology and Geomorphology. John Wiley & Sons.

- Ghorbani, M. S., & Onagh, M. (2002). Investigation of the Effect of Quaternary Climate Change on
the Evolution of Shahou Karst Northwest of Kermanshah. National Conference on Applied
Research in Iranian Water Resources, 312-300.

- JafarBeigloo, M., Yamani, M., Abbasnejad, A., Zamanzadeh, S. M., & Zahabunazuri, S. (2014).
Reconstruction of Quaternary Glacial Snow Boarders in Bidkhan Mountain (Kerman Province).
Geography (International Scientific-Research Quarterly of the Geographical Society of Iran), 40,
107-93.

- Jafari, Gh. H., & Hazrati, N. (2018). Quaternary Snow Reconstruction of Iran Zagros Geomorphic
Unit. Quarterly Journal of Geography and Environmental Sustainability, 28, 33-49.

- Kazemi, M. (2012). Investigating the Factors Affecting the Geomorphological Evolution of Karst in
Gamasiab Mountain with Emphasis on Lapieh Evolution (South of Nahavand). Sarzamin
Geographical Quarterly Journal, 33, 107-126.

- Khezri, S., Shahabi, H., & Mohammadi, S. (2017). Evaluation and Zoning of Karst Evolution of
Saholan Mahabad Cave Catchment Using Hierarchical Analysis Method. Journal of Quantitative
Geomorphological Research, 1, 21-39.

- Mahmoudi, F. (2007). Climatic Geomorphology. Tehran: Payame Noor Publication.

- Mazidi, A., Karam, A., & Koravandpour, M. (2016). Karst Development Potential Using Fuzzy
Logic (Case Study: Susan Plain and lzeh Plain Basin). Quantitative Geomorphological Research
Journal, 2, 130-141.

- Moghimi, H. (2012). Karst Hydrology. Tehran: Payame Noor University of Tehran Press.

- Motiei, H. (1993). Geology of Iran: Zagros Stratigraphy. Tehran: Geological Survey of Iran.

- Negaresh, H., & Khosravi, M. (1998). Generalities of Geomorphology of Iran. Sistan and

Baluchestan: Zahedan University Publishers.



4 Journal of Geography and Environmental Planning, Vol 32, No. 1, Ser No. (81) Spring 2021

- Nematolahi, F. (2003). Investigation of Geomorphic Features of Namdan Plain. MA Thesis, Islamic
Azad University of Najafabad, Isfahan.

- Qasimifar, E., & Naserpour, S. (2011). Climate Zoning of Zagros Region. Tehran: Sepehr
Publications.

- Romey, C., Rochette, P., Vella, C., Arfib, B., Andrieu-Ponel, V., Braucher, R., & Mattioli, E. (2014).
Geophysical and Geomorphological Investigations of a Quaternary Karstic Paleolake and its
Underground Marine Connection in Cassis (Bestouan, Cassis, SE France). Journal of
Geomorphology, 214, 402-415.

- Yamani, M., Shamsipour, A. A., Jafari Agdam, M., & Bagheri Seyed Shekari, S. (2013).
Investigating the Effective Factors in the Development and Zoning of Chele Basin Karst Using
Fuzzy Logic and AHP, Kermanshah Province. Journal of Earth Sciences, 88, 66-57.

- Zahedi, M., & Bayati Khatibi, M. (2014). Hydrology. Tehran: Samt Publication.

- Zanganeh Asadi, M. A., Ghaior, H., Ramesht, M. H., & Velayati, S. (2002). Karst Landscapes of
Akhlamad Basin and its Environmental Management. Geographical Research Journal, 42, 101-
87.

- Zrtr eeeiiiii k U Colccci R Rttt & eeee gtt G () )vvolttilll yyz. I nrtti
Polje Influenced by Glaciation: The Gomance Piedmont Polje (Northern Dinaric Alps). Journal of
Geomorphology, 257, 143-154.



e S el 5 L e

Yo -8 Law direle ) oled A L XY JL

n g5y e C-’J

VW49/8/0 ¢ 5 0 VTRA/UYY s

Odd )8 dasl 1 b b5, 55 o S15 slaad s> 55 (315 5 Oloo puas )

Ol Ol Dl s ol (650 55550 85 Hltils ¥ (5 e
jafarihas@znu.ac.ir
[)|ﬁ| gdl;u) ‘dl;u) NtEHN ‘JL.J‘ c}lﬁ s A Ns ‘\:5‘,5? aj;/ J.f:)‘ wl;.:,ls 5‘5,«’\3 d|53}9
foruzan.naseri@gmail.com

oS>

S S s 1 S0 s SIS 5 Ll LS el ) a5 50 55 48T o 2
S el (S350 555 e S sy e )8 IS 0Ty oS b ila S (151 IS 4658
Slaa i aile ol mlin g sbial b o S15 53wl S G SuSTy 4 a5 Ll 035 01 S i 5 o)
Sle 5 53 i o ol o3 Bl a5 S (S 5 gads 5 gl a8, e LY ulid e
MapPer s coaas 5 5l 5 s 53 Laas e 55 5L 3558 (1S 558 sls el e 5 SIS ATC GIS
5 S slaesls 5 ol sl l5aul DLt (slaasls oSl 51 5L 5 Les Sledbl walsl s s 5,41 Global
SES|yy sz ) Jeol il A 35500 5 e S S5 Bilss 5 b 5 4 MATLAB Si5sle 5 55 ol
e e el e Lyl sls 0L e S5 el Slab s a8 slaas s 5 SIS s Slo st
L A e Gble 53 S Dso al 4 il el )8 Glaas s 5 1S 5 JSKE i amins 5 Pl 5 Sles
53 5 Sl 03,8 alml Jly = (28 IS 5 ol 5o B ol S jaze Gas 5o il Il Jes Gl les s
e 0l G S iy e s sl 05l - )l Sl 3 D1 T G s kSl el
Lladl 05l = )8 Lol 5 a8 Jly ol sid 35 o pls a4y ou)lS as)le IS5 5wl [2alS ()l sl
A G P L S | P S IV T Slopls S-Sl S slaas s JE sl pasles )
Il sty <65 5155 ol e )8 1S (sl

s o 55

Copyright©2020, University of Isfahan. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/BY-NC-ND/4.0), which permits others to download this work and

share it with others as long as they credit it, but they can’t change it in any way or use it commercially.
Doi: 10.22108/gep.2020.124848.1350



file:///C:/Users/tpanahi/Downloads/10.22108/gep.2020.124848.1350
mailto:jafarihas@znu.ac.ir

\i")Le‘\ a)L;...i:A/\\ &LS:«VY Jb‘;;htaudﬁ)uule}\:ﬂk A\l

dsdie

ol OLay ey 3 i 2 )3 (Sl ol ) cl:il,;\ el 5l 20 a5 ey S e sladl b
03 s Ol als s s sloizs BLiL lseal (2olse S8 5 ol 5 (A VAT (LIS 5 cotaly)
3 ot e OF 5 Sl 8l o 15 S e G e (gl genl IS ol & g 05,0l
Sl ol IS 51 25,8 )5 .08 AT (63 samen) ol 038 s pa o O 53 oS B Loyl
Pl |5 Lo v 5 (Sal e Of s Shas fn o8 ol 5355 = sk 1SS s
Slaion 53 (S dasdar 5 Seidssse ol Sl S8 (5055550585 53 5 (WYY ¢ agde) ool
AAYAY LS 5 sl a553) 558 e andllas (b S 2i) JSll LG

Ll il b Il 8 s oite S el il il Ol s S a5 Lol
S Ele o Sl 93, b (S 5 a3l oL (S0 Ol &8 b o arw s iblie 55 )8 b o 50n
P P S sbes 3 Sal K ol (Yov AYAQ L e 5 Jo ) 358 0 Cne)S a5
Sk s e S Gl Sl i e b e 5 s Gble 53 G )8 Rl b e 5 3l (R e e
AATYAY O 5 gl 555) el

o0 03 S ampd 5 5SS Glaptann ok 4 &S Sl (65 5158 5555 S S 5l (S el o
SR8 Al g sy p s 4o sline jaban 5 (Y VAT (lllcusd) ol sl e LS
ISl ploranlr 5 555 it cpl (A8 AT OLSans 5 IS jdas) ool adldS glr (5 n LU,
5 e st 53 s S 3 wsline (slael8 Sl 42208 IS 55 68 (55 5ba o skl i
3 Bl e 0 Sl Sl 5o 5508 S8 Bl h l e sde (8 YA (63 same) 350 0 odalie
Y YA cgabldas] o33z B) 3513 Glsl b g g5 gl

s 3 5 Jlasu slame 5 Jlawn Aol b o, S15 s o8 dled A 03 s gty 3 gloo 55 5
Jles ey ol Il 5 Js sl o3 (6ol genb b g i LIS 0l glolssy, aul b ol 3,5 O
Slasbrsg, Lol 5 bable sl 5o bty slme Aol 3 s fnan 463505 Slia S Slsasol S5 s8
SAAS @bl 53 St o 70 YA (S o) 355 g o gims 15 IS ol olie S I s
S odd e opl 685 5 b el S8 Il s wilaie L350 5 gles Tl s Ll (108 S o e 4
SIS 5 Slo sas Sl bl an o (el S8 Bl Dk S s S
b o il Bl Db s ST Sl S (s slaed

SRS Kty
oy ol 0L K255 a5 O i a3 Comal 5 3 s pamie b S5 @ a5 L 28
..,U‘aJJSgTJ;.-bjﬁ-



A% I 5 (5 Rr el bu\—zu:—a)\fhg‘fﬁLglﬂf')',bw;'}gh@yﬁjv—i‘ﬁﬁﬁi&w}&&w))g

Sl Ly addd 25 gl e 53 Dol foe 51 ke )8 slaodsdy Liins (2013) ' 5aldys 5 3,53
Aol r S s g sl e

) LS a5 315 3T A S ol S s ) 2 53 (2014) TOLISn 5 ns
Slos A sz 5 RIS S S gl (LSS5 ) i gla g, Sl eslinad L1y (4l 3 5 il
sloml s Dol 8 Ly e cpl 0 5 L3 S (Hlam 5 odalinn G550 550 585 o Sy ol e 0 (Jled 2
iledd e gy Ol 5 U Slacd i ey & ol sl e S5 (slae i

A e 3 il 2 )lS Sl IS el 5 Sl laadllae 3 (2015) 0L Kas 5 o
53 S s il i 4 s 5 S5 I

Slassba S Likais s 1y Ol Sl ke 28 A G STl S 5 eslizad L (2016) F0ea 5 6 5
3,8 i Sols LT sleasS Jled s iasS

L adss daly Sl eslinal Ly ) Wl g 53 oY il 20l slaaair (2020) "800, 5 55, 55U
A3 S s 5 andlls o 553 Sla sl LT 5 VA=05S]

i Jelge e L OYAY) OLn 5 Slay ol ok plnil Slallan 33 01l 5538 3 n) (et 3
5o B0l e e | e 2s s AHP 5 (5L Glate Sleslinud b cn )8 Subanw s 5 shuaig
03 e Slaine 5 4l iy Sl a8 Ldkies 5 L5 S el Cand e 4 S8 I
Llailae glacew S Lk 5l jasbanw ol oS slizel 5 Jld il

Il cpl w5 53 5518 olsascl Ol A8 5 w8 gbadlrs b dadllas 53 (VYY) sl 5 L3
o 5 lidpe) orld Ko cailas 1 Glodes Gla isn 53 45 Ldewy 4D pl 4 5als o g ) senl 53
Al ol 330l VU oy 2o V4w gLl Sl S sladlrs b3 gy 35l rolin Jail 3 )8 S 5 5
Il das 5 sl Tl 5 (adls B s o) VU s 2o VAr e ol ) 5l s gty s s (sl )3 45
Lol 03 g2 pal 3 S gladlr s 3

SLuS sl eSS Ll (oLl aer Sl qin (68,84 L (0TAE) i 5 ool
i L L)l 5 baaedor (S15 a8 S a5 L3S oLl el 5 2l e ol Jolse Ll 1y o S15
2l gt Gl e ST Al SL S sladsly 5 28

3 Gl leslanad Ll edl s 5 g Cdis A G )8 dnn 8 il (VY40) O1Kea 5 (s 3
O« A Ghd 5 Sl Dy Gl S 51 ol 5 Ol GRS L S w5 S oo

1. Ford and Willams
2. Romey et al.

3. Chenetal.

4. Zebre et al.

5. lacurto et al.



\i")Le‘\ a)L.«.i:A/\\ &LS:«VY Jb‘;;htaudﬁ)uule}\:ﬂ};;.- YA

o 3l eslid L slilgs 0¥ s S 53 01 A g e lS U vty 5 il 03 (VA OLKes 5 (6 2
bl S wblian g ik sl 41 0l o |y adais gluag 208 AHP ) 5 (Sl edlide Lo
L3S e LS g IS Jele o Sege Blets [ 553 5 sduail aibiann g 5 o e
AU ok s e S g | cilie b Siw slaass 50 (0744) oK 5 s
Lol 6 a5 Ladain Al a5 Ldewy dons ol 40 5 K55 ooy 2 |y oliSle S Oltal )8 (glaaais
oSl pl I b g el il Ll 3 e LS5 sl wlia K 4 6 Kair 5 sba
Sl 3ls dad Wlis pl il 0l 2o )8 Glaas s 5 1S 55 Slas gas oy o 4 (6,08 a5 Jl>

SRR 83 gdoee
5 s LB 08 54 ads £V 5 a3 Y0 U asl VY 5 aads 84 5 a5 Y1 Sl as 5o 5 WSl ey
O ool i 3503 13 3,0 500 5 aids £) 5 a5 0T L &l YY) 5 ai3s 00 5 a3 80 LUl e Jsb
328020 b 5Bl 5 s CASS 5 XS e b 1 a8 5 o pla s e b Wl B |

() JS2) 358 om0 Ble & e

(¥4 BB sy §) o S5 bl Comd e N IS
Figure 1. Geographical location of Zagros (Authors, 2020)
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Figure 3. Climate map current rainfall and temperature in Zagros, (Authors, 2020)
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Table 3. Equilibrium line altitude in Zagros basins (Jafari and Hazrati, 2018)
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Table 4. Temperature difference obtained for each basin (Authors, 2020)
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Table 5. Quaternary temperature and precipitation classes in Zagros (Authors, 2020)
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Figure 4. Climatic map (precipitation and temperature) Quaternary period in the Zagros (Authors,
2020)
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Table 7. Physiographic characteristics of sub-basins in terms of percentage in the current situation,

Zagros Post (Authors, 2020)
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Table 8. Physiographic characteristics of sub-basins in terms of percentage in Quaternary conditions,
Zagros Post (Authors, 2020)
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Table 9. Physiographic characteristics of sub-basins in terms of percentage in the current conditions,

folded Zagros (Authors, 2020)
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Table 10. Physiographic characteristics of sub-basins in terms of percentage in Quaternary, folded
Zagros conditions (Authors, 2020)

. § C? - . *C'Zi | % C? o wmné%»»,«ub‘z

: VU S IR B - Yo ek

M 40 o . \A : 4 Wy \ 4

04 ¢ L0 ¢ ot YV W W Y E -

¢ . ¢ 40 YV 0t YY \A v { Cf;

. . . . . YA . . ¢ = g

VW %0 £q \ Y \ Vo W \ 4

vy v L0 Yq o \A £ £ Y E <

v \ ¥ 4 VY o v Y4 v { Cf;

\ . \ : ¢ Yq v ! ¢ = £

A B e R s T R £

14 ag o \ Yq \ \A Y. \ G

VY o g4 ¥\ o1 Vo o) £4 Y 5 o

v \ 1 atl % 01 YY 14 ¥ { Ci;

\ . . . Y Y1 1 A ¢ e £

. . . . \ \ Y \ 0 Eg

. q. 00 . §n . Yo Yo \ C{

00 : Yo Y. . ' = Yo Y E o

) \e Vs A . Ve D D Y \5 C?_;

' . . . . = Yo Yo ¢ e £
. . . . . R . ) ) EE

).)deJJ‘J;@)‘J}J}SJ&WJWJJ.QWQL»};‘AGJ&WLM‘%)LRJJ@JAU»;‘)

LSL—-“;L“JLiu—MJfW‘M‘JQ-'”)S&‘;J‘)J‘LW“JWJ”Wum:l-;‘jﬁi‘ﬁwgi‘ ‘LSJ';J.’“‘)SSJJJ
Sodib sy Sl g i (G/0A) Laas s Jsb 598 Lol 5 55 das e Ol Uy cpl 55 4 > IS
Sl it a0 QUBST0 5 o oaalBl Lol L5 00 e b Sl g Cll Jgb o eS sas LS a5 G ls
i U (YA Q) (o s OAETY) (6l ponls s Al o 2alS S 2ab s 0T dsys 5 gl 53l dsles

e 3o i o3l DAl U LT Ao s s (el oS (5l penl 5 o aas0LES 55 dib 53 lde



Y4 I 5 (5 Rr el bu\—zu:—a)\fhg‘fﬁLglﬂf')',bw;'}gh@yﬁjv—i‘ﬁﬁﬁi&w}&&w))g

Ll b g el Sospo s 4 4oy IS0 a8 Ls s 3505 93 &b a1, Jlsls o iy (V/EY) (S5 08
g VL Slelin) Colos B3l s el ogr oo past G5 plin,) Jole debae o 5 delos o
5 eSOl Cols i o Joli 1) Sl glaass s oS (glang amitiys 5 Lilosls jolamtl s 4 1) (6 %S
23 S A58 Ol 5o Lls 0 pls Ko Blad 5358 0 o5 5 b s (SAES 1358 e a8 5 O (St
WSS i 3 (0/08) sy Jab s s op zaS (VVV/E0) (6ol sanl 5 (YVAE) ol Aol ol Loyl 2
a5 6olpeals Aol Hlos w0 el 3l adsl Ll 5 s b s s oo OLES 4 g (gl 1y Jsb o 2eS
Ll ot S Aol Sl Ll 8 55 ok 5 (ol el Ll B as Ol e ad b s Sl i s

OY 5 Gladsas) cul el

B3 S5S Bl 55 Aoy e p b 5 SIS g5 Slw s ) i
(\¥a4 OB ks )

Table 11. Physiographic characteristics of sub-basins in terms of percentage in the current
conditions, high Zagros (Authors, 2020)
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Table 12. Physiographic characteristics of sub-basins in terms of percentage in Quaternary
conditions, high Zagros (Authors, 2020)
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