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Figure 1. Location of the study area in the border of Isfahan (upper right of the study area) and
Chaharmahal-va-Bakhtiari (lower part of the study area) provinces. The three studied areas are shown too.
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Table 1. Available list of legacy soil surveys performed by Soil and Water Research Institute of Iran in the

study area.
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Table 2. The general characteristics of legacy soil studies available in the study area.

Eops S G s il SBSE ol
. Jl
- s 53 Sk i ook dasllias adlas ot
Reference ~ Number of ~ Number ~ Number (prrashs) L Soil survey
available of soil of soil Area of the studied Year
soil profiles series map sheet soils (km?)
AT a5 s S e eabiaag bbb Slallas
1 4 19 6 1700 1970- j
3 8 1980  Semi-detailed soil surveys of Shahrekord-Borujen,
No. 696
Ve 25O g adkae sl S Sldlas
3 8 8 1 154.75 1982 SR =
Semi-detailed soil surveys Juneghan region, No. 701
Ol ke JaBaes 5 Jlaxl LeldSls Sl
33 67 24 11 3085 1199237' A0 4 5
Reconnaissance and semi-detailed soil surveys
Fereydan region, No. 855
Ol e Six oy S Soen adlhs
34 94 44 e IRR\RWSE

Correlation study of soils in central arid south of
Iran, vol. 2: East of Zagros region, No. 1062

Camiyn ied 5 PV 5 TO) aals clag o
SIS 53 e 4y ailie a3 0T (5,51 3
S St Sldlae 5yl sdd el dby e
dals glaz o Sedbl L edle O 3 5 s
SrSA Cadye 5 et S SO
03 g ke Glag e 53 BB F o (ol
sl 0 3515 ab g e gla 3158
T ol 5 s S ogbals Y S
Ot kS IS ml Y s 5 (D) e
2 elel s e 0L | el 035 o
e o) Sl sadese X sl 5o el 4l
b (0 atlio 53) IF 5l Sbt claatd o
Sl Sl gladdds 5 (O adaie )3) 7N E
Jsb (0 3 adlaie ) 1 G (Ol o ailate ,3) 1Y
e TSRS LB el Bl b
(RMSE) Us> w50 Ol oe il o0 (0SS 20 55)
Gaii s 5 YA L A 5 Sl slaatd s
o JSW i VEE B8R LSl b
o5 b il e (V200 e ) alllas olds s S

b

slaald leslatal bsdd Ol asllas 4w o

Gladmly olul s Ve Llia b 31 S s s
bl s Lol addlas Gaa L (18) Sl S 5 58
VAAV B VAYe gladle b T s gl sl
v Ol o 5 Sl Slids e bawy
ol s a5 36 e b Sl et
Jools o 5 (M1 5 Y0) el a5t S
g3 andlae an ol SleObl el sduail
e e
2l bl s S e co ks ST
Viorern lde py (S il s L bl
sl ‘5LA.C)V'~“~J. Comdge il o e iwd 52
S b bl oLl oLl gleaid )
S  Llds jasie Sboads gy
S Gl ASsba S glaald eld o
Lol b blae b5l slaatd 4 s (5505
S IS e Sy b s s
Sl Sy o mi der 4 S slag
Gluaib 5 plend 5 S (SO



OS2 g (Sl 1525

Slasie ok, S, 5 S gbeesls bs S5
SShs opd et Jld Ll Al
Sl b s il a3
2 o A S Sk sl ol pled 5 S
ISl O @ bge St g 5 S 5 0
ol i b g e S Ag Sllae adaie
2Ll bl el ) Sl g e ol o585

Blol osls oL 4 5 glAaal sdd e s

(a)y
z
g T
P
E
i
£
i
-
Y
_/ ; »
£
Ll 05w 2 m s
L] e ——ilometers
H: WIYE SWWE  SMSE SIWE SIISE SUME
Gk

AIEN

IEN IATWN AUSN N
A

TN

0510 0 38
e —— Rilomcters

S MrE

SN

SP4S'E HWE

Sl bt 035 e s BB @l @
Loawlie o il oyt n ot mhe
SLald 03,8 mr e ) CekS (S glaals
Llg e ol ol S Libe e ol oL
BE s 53 ol laeid 4 zes B
D35t Jell ald glas g CatS L Sl
Al Lol el (Sl b b 03 g 5L 5 Lol
Sl glads odd og, glaj,e olg i

ol il e sdalie LB (0) Y K2
Jsdr lia S glaiolS 3 55 0 Sledbl

32°55'N

32°50'N

51°0'E

51°0'E

32°55'N

32°50'N

32°55'N

=
- L5
by |
Ll
8
\’\ e — e Kilometers L
o0 51°5'E 51°10'E 51°15°E

(O) L& axly poa b o S badsly 50 9 (A o P ) S glais -Y S

Figure 2. georeferenced soil maps (a) and digitized soil map boundaries of soil units (b).
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Table 3. The quality of georeferencing process of legacy soil and evaluation maps.

JsbRMSE ¢ b Jsb s e sl LU slaws .
MLA b MLA  MLA (o) RMSE 5 J 58 Syt Gl ddl
Side (ha) N (m) Ly .
RMSE length of Maximum location Number Legacy maps Region
proportion of accuracy at scale (m) of ground Scale
side lengh MLA ~ MLA (m) Y control points
S i
0.116 316.23 10 12.5 36.61 26 1:50000 ha
Soil map oSS 4t
2l o)l ek Shahre!(ord-
0.047 316.23 10 12.5 14.75 10 1:50000 | a4 evaluation Borujen
valuation map
S e
0.033 316.23 10 12.5 10.49 4 1:50000 b
il
Soil map e
sl s Juneghan
0.019 316.23 10 125 6.12 4 1:50000 [ and evaluation
valuation map
S e
0.142 316.23 10 12.5 44.89 31 1:50000 e
Soil map .
oL 2
Ll Al E Fereydan
0.057 316.23 10 12.5 18.01 15 1:50000

Land evaluation
valuation map

(M IMR wg slade (5,5 k3 5o b pplple Al
5 oS ed Sllas bl s bt alds
U ot 3 adkie 5 g V0veeee B a0 Ol s
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Slarlbds 53 Al 5 o Lalh 5025 SHp Sasse
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Table 4. Assessment of map scale and map texture through the ASD and IMR of studied legacy soil maps.

GSa) 4 gladls ol

Map texture Area of soil map units (ha) Slllas aibie
Sl d JR{W 5la> Region
IMR ASD (cm?) ~ ok & &
Maximum Mean Minimum
o =D < L5
20.14 16228 6357.78 811.40 4438 SR
Shahrekord-Borujen
Ol s>
17.67 124.88 3762.00 624.42 34.12
Juneghan
Ok
25.24 254.82 9732.78 1274.09 36.94
Fereydan
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Table 5. The quality assessment of legends of studied legacy soil maps.

O Ol Do RS
Fereydan Juneghan Shahrekord-Borujen Sl gladls
OESe) comben St iy OB ol Sbtiyd GBS cols Skt g0 Soil units
Area (ha) Soil profile Area (ha) Soil profile Area (ha) Soil profile
S glans| s sl
280447 99 11297 12 149297.36 67 Sl sl
Number of soil units
S gladstg || [RPY)
280447 212 11297 18 149297.36 123 Sl Ll 5 ol
Total number of soil delineations
ol (ls o 4 el
105073.19 67 7171 8 90237.47 48 SR
Sampled
Ll (65 145 a5 3 S
16250.61 70 4126 10 52488.56 64 Eops gLl Adequate
Non-sampled with
soil profile
5 o AEIGI5 ) yas
- S
12864.20 14 0 0 6571.33 11 Lo B Non-
Non-sampled adequate
without soil profile
(1) Ay iy a5 CuliS o ys
95 65 100 100 96 91 Percentage of adequacy of unit’s
definition (%)
e Y o e o e A
Y S8 S8 S8 S S
Non-
Adequate adequate Adequate Adequate Adequate Adequate Result
;,5*:‘.5-‘.9”5‘3 $tazb Ch-“ ez 0 S Sy sbald ity ol o5, Jdar
Table 6. statistical evaluation of legacy soil maps’ units for four taxonomic levels.
w,s ) 3)}. °j,§ 83y 3 [E3)
Sub group Great group Suborder Order
K s FT o FT s T e
Overall Tau index Overall Tau index Overall Tau index Overall Tau index
accuracy accuracy accuracy accuracy
TR T3S
0.791 0.704 0.811 0.704 0.817 0.741 0.851 0.786 Shahrekord-
Borujen
Ol s
0.696 0.501 0.696 0.503 0.733 0.541 0.776 0.630
Juneghan
O B
0.824 0.717 0.841 0.759 0.846 0.763 0.841 0.756 h—
Fereydan
Dllas & gaes
0.792 0.791 0.798 0.733 0.844 0.742 0.855 0.773 = s
Total
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Table 7. Assessment of spatial accuracy of soil map units’ border for target of 90" percentile.

O ol g rag TS
e skS YAV S b eshS VYAV 1S Uk e skS Y0 1 IS Uk il
Fereydan Juneghan Shahrekord-Borujen Region
Total length: 360.47 km Total length: 22.61 km Total length: 273.65 km
ot GO el Jb o GO kb db o G e b db () e e
Proportion  Length within (km) Proportion Length within (km) Proportion Length within (km) Buffer (m)

0.05 18.96 0.05 1.09 0.16 45.56 12.5
0.06 22.31 0.08 1.89 0.19 51.24 100
0.08 29.07 0.12 2.65 0.24 64.53 200
0.11 40.98 0.20 4.53 0.41 111.65 300
0.52 187.29 0.34 7.63 0.51 140.31 400
0.59 212.44 0.44 9.92 0.59 1611.62 500
0.64 229.79 0.50 11.33 0.65 176.87 600
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Continue Table 7.
O olai 5 raR TS
e skS VLAV S b eshS VYAV 1S Uk e skS Y0 1 IS Uk il
Fereydan Juneghan Shahrekord-Borujen Region
Total length: 360.47 km Total length: 22.61 km Total length: 273.65 km

i G S bdp o GAD b d o G ek dp (o) Jl ek
Proportion Length within (km) Proportion Length within (km) Proportion  Length within (km) Buffer (m)

0.68 243.11 0.57 12.97 0.72 198.26 700
0.72 259.12 0.62 14.07 0.82 223.48 800
0.78 279.33 0.68 15.39 0.92 252.80 900
0.86 309.18 0.75 17.04 1000
091 326.34 0.80 18.07 1100

0.85 19.16 1200

091 20.63 1300
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Figure 3. Illustration of changes of soil map length between topographic line (100m) in a small part of
Shahrekord-Borujen are. Picture 1 shows the area and lines without considering topographic line buffers,
while the buffering has been considered 12.5, 100, 200, 300, 400, 500, and 600m, respectively from picture 2 to

picture 8. The soil lines show topographic lines, the dashed line located between them shows a part of soil map,
and the gray area shows the buffer around topographic lines.
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Abstract

Background and Objectives: Soils play an important role in environmental issues and
sustainable management and development programs. Then there is a growing need for the
preparation of soil maps with high reliability and accuracy. Taking into account the decreasing
the chance of conducting new soil surveys due to the limitation of resources, legacy soil data
have been receiving a great deal of attention. These data, which carry important information
about the state and properties of soil over time and place, can create a perspective for better
management of different resources. Considering these issues and also the dependence of better
soil management on this legacy information and the importance of using it in environmental
management, serious efforts should be made to maintain and reuse these legacy soil data. Then
performing some preprocesses in order to maintain and renew this information is obviously
necessary, in which rescue and renewal of soil legacy inventories are the most important ones.
These preprocess have to be performed before any reusing of them. In spite of global efforts in
this regard, no important effort has been made to renew this valuable information so far.
However, it has a good history of soil science and is full of legacy soil information inherited
from pioneer soil scientists. Therefore, this study aims at rescue, renewal and evaluate available
legacy soil surveys as prerequisite processes for reusing them in the framework of digital

mapping.

Materials and Methods: The 10480 km” study area is located in the border of Isfahan and
Chaharmahal-va-Bakhtiari provinces. Due to the existence of Zayandehrud river in this region,
it has been surveyed a lot so far. However, because of the lack of access to all these studies,
three legacy soil studies covering the whole study area were selected and examined. After
recording of the information of these studies in computer and georeferencing the maps, the
boundaries of soil map units were digitized. The quality of the maps was afterward evaluated
according to the Cornell adequacy criteria. The spatial accuracy of soil map units was then
checked and their probable dislocation was finally corrected using available axillary maps and
information. Also, the weighted Tau index and overall accuracy were calculated to
quantitatively evaluate the quality of the maps.

Results: The information of selected legacy soil maps and profile was successfully recorded in
computer in order to keep them from destruction, and a table filled with the information of their
soil profiles. The results indicate that the georeferencing of soil maps was done with relatively
good quality. The results of quality and efficiency of soil map units’ assessment showed that the
map scale is larger than the scale provided on the maps, however, the map legends provide
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enough information to the users of the map. The investigation of the boundary displacement of
the map units showed that the maps had a high-level of spatial accuracy. The results of
statistical evaluation of soil map units’ accuracy showed that in all studies as well as their total,
the weighted overall accuracy and Tau index of the map at all levels of classification is more
than 70% and 50%, respectively, which indicates a good accuracy of the maps.

Conclusion: Despite the public belief about the quality of legacy soil maps, the results of this
study indicate well that the studied legacy soil maps have a good quality in terms of their
general characteristics. It is also proved that the legacy information and maps can be used with a
good degree of confidence in the digital mapping process. Thus, the cost of new soil studies can
be saved using this legacy information.

Keywords: Conventional soil mapping, Cornell adequacy criteria, Legacy soil inventories,
Weighted overall accuracy, Weighted Tau index
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