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7. Land units

8. Geopedology

9. Morphogenetic environment
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13. Lithology

14. Relief/ Molding

15. Lanscape
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1. Geomorphic processes
2. Landforms

3. Soil geomorphology
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5. Geomorphology

6. Geomorphologic
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1. Arc-GIS

2. Bing

3. Georeferencing

4. Global Positioning System; GPS
5. Etrex Vista Garmin
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Figure 1. The study area (Scale approximately: 1:750000). The sample area has been selected to show the
geomorphic units on a larger scale (see Figure 2).
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Figure 2. Geomorphic surface units of the sample area
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1. Conditional statistics

YA


https://fa.wikipedia.org/wiki/%D9%BE%DB%8C%D8%B4%D8%A7%D9%85%D8%AF
https://fa.wikipedia.org/wiki/%D9%BE%DB%8C%D8%B4%D8%A7%D9%85%D8%AF
https://fa.wikipedia.org/w/index.php?title=%D9%81%D8%B6%D8%A7%DB%8C_%D9%86%D9%85%D9%88%D9%86%D9%87%E2%80%8C%D8%A7%DB%8C&action=edit&redlink=1
https://fa.wikipedia.org/w/index.php?title=%D9%81%D8%B6%D8%A7%DB%8C_%D9%86%D9%85%D9%88%D9%86%D9%87%E2%80%8C%D8%A7%DB%8C&action=edit&redlink=1
https://fa.wikipedia.org/w/index.php?title=%D9%81%D8%B6%D8%A7%DB%8C_%D9%86%D9%85%D9%88%D9%86%D9%87%E2%80%8C%D8%A7%DB%8C&action=edit&redlink=1

s o Goanl B L luss glaan s Llie bLs)|

2 Dyged 3l 0929 (SI) S &5 b o 1, (G))

2l QLW

e P(GjNSI)
P GjlSi) = —=>~ e
GjlSi P (S) )

S S8 w1y ddlais oS voy0 g olaws Voo
o Jold ol olaws Jdoas oo o lid 09,5 55 b oo,

el oads wlyl 09,5 5 o 0 Leld ol s (S
5 Jowsds,l 00, 90 40 dilaie sla S doaisl ulwl,

3 VEIVE Squs (o iy o Wgdon (5903, Jgm s

=) B g A plges Jliol mie bpdne
& 5 (P(B) six) B b né Jlzs! ; (P(ANB)
12l obe

P (ANB)

P(AIB)= ANB)
| P(B) >

Cou ey OB 9 B S e oS o8 S
bl il e wles S e welig g0 (G))
ooy OB sdalie Jliz! Glgi co (ol Jlaxs]

WS e o ]y Slaslie ws,s YY/YS

Wl dilie LS woys g sluxi - ) Jeuz
Table 1. Number and percentage of soils in the study area

Observation

Order Suborder Geart group Subgroup Family points Percentage
Calciargids Typic Calciargids 4 25 7.27
Argids Gypsiargids Typic Gypsiargids 1 2 0.58
Haplargids Typic Haplargids 2 36 10.47
Calcids Haplocalcids Typic Haplocalcids 2 22 6.40
Cambids  Haplocambids Typic Haplocambids 3 21 6.10
Argigypsids Calcic Argigypsids 1 4 1.16
Aridisols Calcigypsids Typic Calcigypsids 3 15 4.36
Gypsids Leptic Haplogypsids 4 6 1.74
Haplogypsids Lithic Haplogypsids 2 5 1.45
Typic Haplogypsids 6 43 12.50
Calcic Haplosalids 1 4 1.16
Salids Haplosalids Gypsic Haplosalids 7 58 16.86
Typic Haplosalids 6 23 6.69
. Orthents  Torriorthents Typ_lc Torr_lorthents 10 70 20.35
Entisols Xeric Torriorthents 1 4 1.16
Fluvents Torrifluvents Typic Torrifluvents 1 6 1.74
Total 7 11 16 54 344 100
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Table 2. The legend of the dominant geomorphological units in the study area

Landscape Relief/Molding Lithology Geomorphic surface ég;jl; Observations
Piedmont Fans Lime-marl alluvium Complex slope Pi331 41
Pi) Bajadas Black shale — marl alluvium Parallel drains Pi442 18
Disected bajadas Framinfraled lime alluvium Old-dense drained terraces Pi512 18
Alluvial Reccent alluvium Cultivated terraces Aplll 49
lain
E)Ap) Level terraces Old alluvium River meandrs Apl21 17
Wet zone, very saline PI112 23
Playa . Fine earth, Soft clay zone, alkaline  PI113 20
Segzi playa . . . -
Ph saline, gypsiferous lagoon sediments Soft clay zone, very saline
. ) PI114 17
and gypsiferous soil
Borkhar playa  Fine earth, slightly saline sediments Clay zone, cultivated PI211 22
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Table 3. Conditional probability values, P (x), for the geomorphical level at different soil taxonomical levels.

Surface Tot No Family* P(x) Subgroup P(x) Great group P(x) Suborder P(x)
Fine Mixed Thermic Typic Haploargids 0.94 Typic Haploargids 0.9 Haploargids 0.9 Argids 0.51
Loamy-skeletal Mixed Thermic Typic Haplocalcids 0.11 Typic Haplocalcids 0.08 Haplocalcids 0.08 Calcids 0.08
Aplll 49 E::g—z/illlt);/e:/l-il;(rg?:wce:—nzz %;':E: Ic::;?gé:;bi ds 0(5?83 Typic Haplocambids 0.5 Haplocambids 0.5 Cambids 0.5
E::g-ll\g;)r(ﬁg E}igg'%; )r/fnliCcT'I'Oyr;;Iin;h;rr::Zrthents 8;; Typic Torriorthents  0.05 Torriorthents 0.05 Orthents 0.05
Loamy-skeletal Mixed Thermic Typic Haplogypsids 0.25 Typic Haplogypsids 0.08 Haplogypsids 0.07
Loamy-skeletal Mixed Thermic Calcic Argigypsids 1  Calcic Argigypsids 1  Argigypsids 1
Fine-silty Mixed Thermic Typic Calcigypsids 1 Gypsids 0.26
Fine-loamy Mixed Thermic Typic Calcigypsids 1 Typic Calcigypsids 0.56 Calcigypsids 0.56
Loamy-skeletal Mixed Thermic Typic Calcigypsids 0.33
Pi331 41 Fine-loamy Mixed Thermic Typic Calciargids 0.67 . - N .
Loamy-skeletal Mixed Thermic Typic Calciargids 0.75 Typic Calciargids 0.36 Calciargids 0.36 Argids 0.14
Loamy-skeletal Mixed Thermic Typic Haplocalcids 0.44 Typic Haplocalcids 0.33 Haplocalcids 0.33 Calcids 0.33
Fine-silty Mixed Thermic Typic Torriorthents 0.33
Fine-loamy Mixed Thermic Typic Torriorthents 0.25 Typic Torriorthents 0.08 Torriorthents 0.08 Orthents 0.08
Loamy-skeletal Mixed Thermic Typic Torriorthents 0.07
Fine Mixed Thermic Gypsic Haplosalids 0.25
Fine-silty Mixed Thermic Gypsic Haplosalids 0.5 Gypsic Haplosalids  0.28
PI1112 23 Loamy-skeletal Mixed Thermic Gypsic Haplosalids 1 Haplosalids 0.27 Salids 0.27
Fine Mixed Thermic Calcic Haplosalids 0.5 Calcic Haplosalids 0.5
Fine Mixed Thermic Typic Haplosalids 0.25 Typic Haplosalids  0.15
Fine-silty Mixed Thermic Gypsic Haplosalids 0.17 Gypsic Haplosalids 0.03 . .
Fine Mixed Thermic Typic Haplosalids 0.13 Typic Haplosalids  0.08 Haplosalids 0.04  Salids 0.04
F!ne Mlxed '_I'hermlc Ty_plc Haploarglds . 0.05 Typic Haploargids 0.1 Haploargids 0.1
PI211 29 F!ne-sn_ty Mixed T_hermlc_ Typlc_Ha}_)Ioarglds 1 Argids 0.2
Fine Mixed Thermic Typic Calciargids 0.67 Tvpic Calciaraids 0.36 Calciaraids 0.36
Fine-silty Mixed Thermic Typic Calciargids 1 P g ' g '
Fine-silty Mixed Thermic Typic Haplocambids 0.2 Typic Haplocambids 0.08 Haplocambids 0.08 Cambids 0.08
Fine Mixed Thermic Typic Torriorthents 0.29 Typic Torriorthents 0.05 Torriorthents 0.05 Orthents 0.05
P1113 20 Fine-silty over sandy Mixed Thermic Gypsic Haplosalids 1 Gypsic Haplosalids 0.31 Haplosalids 0.22 Salids 0.22
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Fine Mixed Thermic Gypsic Haplosalids 0.4
Coarse-silty Gypsic Thermic Gypsic Haplosalids 0.5
Fine-silty Mixed Thermic Typic Haplosalids 0.17 Typic Haplosalids  0.08
Loamy-skeletal Mixed Thermic Typic Haplogypsids 0.13 . . .
Coarse-loamy Gypsic Thermic Typic Haplogypsids 0.33 Typic Haplogypsids - 0.08 Haplogypsids 0.07
P42 18 Loamy-skeletal Mixed Thermic Typic Calcigypsids 0.33 Gypsids 0.14
Fine-loamy Mixed Thermic Typic Calciargids 0.33 Typic Calcigypsids  0.44 Calcigypsids 0.44
Loamy-skeletal Mixed Thermic Typic Calciargids 0.25
Loamy-skeletal Mixed Thermic Typic Torriorthents 0.14 Typic Torriorthents 0.05 Torriorthents 0.05 Orthents 0.05
Coarse-loamy Mixed Thermic Typic Haplosalids 1 Typic Haplosalids ~ 0.08 Haplosalids 0.02 Salids 0.02
F!ne-3|lty Mixed Thermlc !_eptlc Haplogyp5|ds_ 1 Leptic Haplogypsids 0.5
Pi512 18 F!ne—loamy Gypsm Thermlc Lep_tlc Haplogyp_5|ds 1 _ _
Fine-loamy Mixed Thermic Typic Haplogypsids 0.5 Haplogypsids 0.23 Gypsids 0.16
Coarse-loamy Gypsic Thermic Typic Haplogypsids 0.67 Typic Haplogypsids 0.21
Loamy-skeletal Gypsic Thermic Typic Haplogypsids 0.22
«(Cation-Exchange Activity Classes are not considered) co.l oais 8,5 i o Sesls collad (oM ¥
S guiges) Cglie gabw 55 (oulidtSiuw s (5151 P(X) by Jboio! polia -F Jour
Table 4. Conditional probability values, P (x), for the lithology level at different soil taxonomical levels.

Lithology No. Family* P(x) Subgroup P(x) Great group P(x) Suborder P(x)
Fine-loamy Mixed Thermic Typic Calciargids 0.67 . N N .
Loamy-sk()elletal Mixed ThermiycpTypic Cal?:iargids 0.75 Typic Calciargids 0.36 Calciargids 0.36 Argids 0.14
Loamy-skeletal Mixed Thermic Typic Haplocalcids 0.44 Typic Haplocalcids 0.33 Haplocalcids 0.33 Calcids 0.33
Loamy-skeletal Mixed Thermic Calcic Argigypsids 1.00 Calcic Argigypsids 1.00 Argigypsids 1.00
Fine-loamy Mixed Thermic Typic Calcigypsids 1.00

Pi33 45 Fine-silty Mixed Thermic Typic Calcigypsids 1.00 Typic Calcigypsids 0.56 Calcigypsids 0.56 Gypsids 0.26
Loamy-skeletal Mixed Thermic Typic Calcigypsids 0.33
Loamy-skeletal Mixed Thermic Typic Haplogypsids 0.25 Typic Haplogypsids 0.08 Haplogypsids 0.07
Fine-loamy Mixed Thermic Typic Torriorthents 0.25
Fine-silty Mixed Thermic Typic Torriorthents 0.33 Typic Torriorthents 0.13 Torriorthents 0.13 Orthents 0.13
Loamy-skeletal Mixed Thermic Typic Torriorthents 0.21
Fine-loamy Mixed Thermic Typic Calciargids 0.33 . _— N .
Loamy-skélletal Mixed Therm?/cpTypic Cal%iargids 0.25 Typic Calciargids 0.14 Calciargids 014 Argids 0.06

Pid4 23 Loamy-skeletal Mixed Thermic Typic Calcigypsids 0.33 Typic Calcigypsids 0.22 Calcigypsids 0.22
Coarse-loamyGypsic Thermic Typic Haplogypsids 0.33 . . . Gypsids 0.14
Loamy-skele)t/al);\r/)lixed Thermic YI'F;/pic ngl%)g/psids 0.38 Typic Haplogypsids 0.17 Haplogypsids 0.13 P
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Loamy-skeletal Mixed Thermic Typic Torriorthents 0.36 Typic Torriorthents 0.13 Torriorthents 0.13 Orthents 0.13
Coarse-loamy Mixed Thermic Typic Haplosalids 1.00 Typic Haplosalids 0.08 Haplosalids 0.02 Salids 0.02
Fine-loamy Mixed Thermic Typic Gypsargids 1.00 Typic Gypsargids 1.00 Gypsargids 1.00 Argids 0.03
Coarse-loamyGypsic Thermic Typic Haplogypsids 0.67
Pi51 20 Fine-loamy Mixed Thermic Typic Haplogypsids 0.50 Typic Haplogypsids 0.29
Loamy-skeletalGypsic Thermic Typic Haplogypsids 0.44 Haplogypsids 0.30 Gypsids 0.21
Fine-loamyGypsic Thermic Leptic Haplogypsids 1.00 . .
Fine-silty )l(/lizsd Thermic Lept?c Haplggygrﬁi)ds 1.00 Leptic Haplogypsids 0.50
Fine Mixed Thermic Typic Haplosalids 0.13 Typic Haplosalids 0.08 Haplosalids 0.02 Salids 0.02
Fine Mixed Thermic Typic Haploargids 0.95 Typic Haploargids 0.90 Haploargids 0.90 Argids 0.51
Loamy-skeletal Mixed Thermic Typic Haplocalcids 0.11 Typic Haplocalcids 0.08 Haplocalcids 0.08 Calcids 0.08
Apll >4 E:Eg-gllt);eﬁ/l-il;(zedrmrlhce:—nxg CTCSE; Iﬁ:ggég?nbi ds 828 Typic Haplocambids 0.58 Haplocambids 0.58 Cambids 0.58
E:EE_II\Z?Q)(; .I'\_/Ir::f:“zq?;g'CCTTO);?;grtTh%rr:Srthents 8?2 Typic Torriorthents 0.08 Torriorthents 0.08 Orthents 0.08
Coarse-siltyGypsic Thermic Gypsic Haplosalids 0.50
Fine-silty over sandy Mixed Thermic Gypsic Haplosalids 1.00
Fine-silty Mixed Thermic Gypsic Haplosalids 0.67 Gypsic Haplosalids 0.78
Loamy-skeletal Mixed Thermic Gypsic Haplosalids 1.00 . .
Fine I\)//Iixed Thermic Gypsic Haplgfalids P 0.90 Haplosalids 0.63 Salids 0.63
PI1L 65 E!ne Mlixe'c\j/lTh(ijrr_nrir]c Ca_lci_(I:_ He}plasallids — ggg Calcic Haplosalids 0.75
ine-silty Mixed Thermic ic Haplosalids . . .
Fine Mi>)</ed Thermic Typic ﬁ%plosaﬂds 0.25 Typic Haplosalids 0.23
Fine Mixed Thermic Typic Calciargids 0.17 Typic Calciargids 0.07 Calciargids 0.07 Argids 0.03
Fine-loamy Mixed Thermic Typic Haplocalcids 0.33 Typic Haplocalcids 0.08 Haplocalcids 0.08 Calcids 0.08
Fine Mixed Thermic Typic Haplocambids 0.33 Typic Haplocambids 0.17 Haplocambids 0.17 Cambids 0.17
Fine-silty Mixed Thermic Typic Torriorthents 0.33 Typic Torriorthents 0.03 Torriorthents 0.03 Orthents 0.03
Fine-silty Mixed Thermic Gypsic Haplosalids 0.17 Gypsic Haplosalids 0.03 . .
Fine Mi>)</ed Thermic Typic zgplosaliﬂs 0.13 Typic Haplosalids 0.08 Haplosalids 0.04 Salids 0.04
Fine-silty Mixed Thermic Typic Calciargids 1.00 . N N
Fine Mi>¥ed Thermic Typic ()églciargids ’ 0.67 Typic Calciargids 0.36 Calciargids  0.36 .
PI21 22 — - - - - Argids 0.20
Fine Mixed Thermic Typic Haploargids 0.05 Tvpic Haploaraids 0.10 Haploaraids 0.10
Fine-silty Mixed Thermic Typic Haploargids 100 P ploarg ' ploarg '
Fine-silty Mixed Thermic Typic Haplocambids 0.20 Typic Haplocambids 0.08 Haplocambids 0.08 Cambids 0.08
Fine Mixed Thermic Typic Torriorthents 0.29 Typic Torriorthents 0.05 Torriorthents 0.05 Orthents 0.05
0.65 0.49 0.47 0.35

.(Cation-Exchange Activity Classes are not considered) co.l eais 43,8 ,la o JguslS cullad LIS *
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Table 5. The average of the conditional probability values for the geomorphological level and each level of
soil taxonomical levels.

Sub-Order  Great Group Sub-Group Family
Landscape 0.44 0.53 0.56 0.72
Relief/Molding 0.38 0.48 0.51 0.67
Lithology 0.35 0.47 0.49 0.65
Geomorphic Surface 0.27 0.41 0.42 0.58
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Figure 3. Quantitative relationship between geomorphological and taxonomical levels (Y axis is the average
of the conditional probability values)
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Abstract

Soils are the outermost layer of the earth's crust, and they are closely interrelated with the
formation of the land on which they are formed and developed. Therefore, any change in the
geomorphic processes affects the soil-forming processes. "Soil geomorphology" is an assessment
of the genetic relationships between soils and landforms. Although the relationships between
landforms and soils have been investigated by researchers, a quantitative evaluation of the
relationship between soil and geomorphic surface has been less considered. However, the soil-
geomorphology relationship is a two-way relationship, and a question arises here is that how an
observed soil can indicate geomorphic surfaces or landforms? Accordingly, the current research
tries to examine this issue with the use of statistics and conditional probability. For this purpose,
the geomorphic units of the central region of Isfahan were delineated using geopedology approach
(Zinck method) and 344 soil profiles were analyzed, and the conditional probability of the
existence of each geomorphic unit was obtained on condition of observation of different soils. The
findings quantitatively showed that there is a strong and close relationship between soil
development and formation and the geomorphic condition, so that some soils can be found only in
certain geomorphic unit. In other words, the soil is an indicator/unique soil for the geomorphic unit.
Due to the similar relationship between the geomorphical levels and the soil taxonomical levels, the
diversity increased as the taxonomical levels increased from orders to the families. Also, the
findings showed slightly in the study area that the effect of "landforms and topography" on the
development and formation of soils is more than parent material.
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