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Abstract—In recent years, most of the regions in the workd a Il. MATERIALS AND METHODS
exposed to degradation and erosion caused by Bsioea 2.1. Sudy Area
population and over use of land resources. The rstataling of With an area of more than 66 km2, the Aliabad basin
the most important factors on soil erosion andrsedt yield are |gcated at 50’ 17’ to 50'27" longitude and 32'39 32’46
the main keys for decision making and planningthis study, the |5iityde. The basin is divided into 7 hydrologictersheds.

sediment yield and soil erosion were estimated taedpriority of ; ;
different soil erosion factors used in the MPSIACtoe of soil Figure 1 shows the location of the study area.

erosion estimation is evaluated in AliAbad watedshre southwest
of Isfahan Province, Iran. Different informationyéas of the
parameters were created using a GIS technique. ,Tlaen
multivariate procedure was applied to estimatersedt yield and
to find the most important factors of soil erosiarthe model. The
results showed that land use, geology, land aridceser are the
most important factors describing the soil erosastimated by
MPSIAC model.
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I. INTRODUCTION

OIL erosion is the most important limitation foreth
sustainable development, optimal land and water
management and development. In recent years, miost_o . .
the regions in the world are exposed to degradatiog 22 Physical properties of watersheds .
erosion caused by increasing population and overafs | Ne Physical properties of the watershed used irSME
land resources. Logan et al., [6] expressed thantred for &€ used in the GIS techniques.
guantifying soil erosion processes and factorsnasssential . .
task for investigators. These factors include wdinfunoff, 23 Satistical analyss _ L
soil physical properties such as structure, texinfétration In order to define most important factors of saibsson
which are used in different empirical methods foosion ~Pased on the MPSIAC method, multivariate techniques
estimation like MPSIAC (Modified Pacific South waster @PPlied. These ‘multivariate techniques are “Priacip
Agency Committee). Zachar [7] stated that natural a COmPonent Analysis, PCA” which is used to find thest
human factors are the most important factors affgesoil ~ €ffective factors and “ Cluster Analysis” whichapplied to
erosion by water. Johnson and Gebhardt [5] intredua Classify the watersheds based on the most impofaatars
modification of the PSIAC method called” Modified derived from PCA . Multivariate techniques are cosnm
MPSIAC”. This method has 9 parameters: surfaceqggol Methods for classifying physical and statisticaltada
soil, climate, runoff, relief, land cover, land useurrent Principal components and cluster techniques are usthis
status of the basin erosion and river erosion.efatal., [2] Study to find the most important factors on sodséon and
demonstrated the advantages of the modified metioch to classify the watersheds based on these factors.
can be used in regional decision making and manegem o )
planning. 2.3.1. Principal Component Analysis . .

Soil erosion in Iran is increasing in recent yeamsl has Principal Component Analysis” was first applied to
reached to an alarming stage which needs urgesntian, 'educe a large data matrix into some importantofact
In this study, the MPSIAC method was applied taneste (Principal Components). The first principal compones
soil erosion and sediment in the ungaged Aliabainbaear the linear combination of the original variableattbaptures

Chadegan in the western region of Isfahan Province. as much of the variation in the original data assfiule. The
second component captures the maximum variationisha

uncorrelated with the first component, and so on.

Fig. 1 The location of the Alibad basin
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2.3.2. Cluster AnaIySS Vol:4, No:4,
The use of cluster analysis involves the groupifg o
various observation or variables into clustershsihat each

2010

TABLE Il

EROSION CLASSES ORLIABAD BASIN (GHOLAMI, [4])

lust - d of ob ti iablegi Erosion sign of Definition of Erosion Area | % from
cluster is composed of observations or varia e&nga_ type erosion type types Km~2) | total
similar characteristics such as geographical, paysi 1 E0 Initial surface erosion | g g 7.48
St_atIStICZa_.l or stochastic behaw_our. ‘We apply thairm 5 - Surface erosion and | 3 ”
hierarchical type of cluster technique in this stuthere are low rill erosion : :
several methods in hierarchical cluster and thed/Maethod surface erosion and rill
is used with the best results (Gabson, 1992). erosion and low gully
3 S1R1G1/Scrfch erosion+ soil creeping| 5.70 8.53
+ rock debris + river
erosion
Ill. RESULTS AND DISCUSSION LOWdSUffface etFOS_IHOH
: e ana moderate ri
3.1. Physical characteristics _ , 4 S1R2GL/Scrich erosion and low gully +  5.48 8.20
For applying the GIS techniques, the physical prioge of soil creeping + rock
the watersheds are used such as area, perimeiee, £nd debris + river erosion
use and other essential parameters are used MRISSAC ar';g";’ﬂi‘ég?;i?ﬁ?séﬂﬂy
method. Table 1 shows these properties of the wladels in 5 SIR2G2/Sceh| o osion + soil creepind 244 | 365
Aliabad basin. +_river erosion
Moderate surface and
TABLE | 6 | S2rR2G2/Scch ”S"o"j‘lncdrg:r')'?r’]grfs'rﬁ,”er* 23.42 | 3504
PHYSICAL PROPERTIES OF THE STUDY AREAGHOLAMI, [4]) erosion
Basin _ Area Area | % from basin type Moderate surface and
name | circumference (km) (km2) total rill erosion and low
- 7 S2R2G1/Scch 12.74 | 19.06
D 7.79 1.37 2.05 Non-hydrologi gully + soil creeping + ' '
S11 16.27 10.02 14.99 hydrologic river erosion
S12 10.29 3.84 5.75 hydrologic 8 S2R2G2 Moderate surface and| | 251
S2 24.99 13.20]  19.75 hydrologic rill and gully erosion
S21 14.06 8.20 12.27 hydrologic High SUf(fjace 3"
S211 16.79 12.89] 19.29 hydrologic 9 S3R3G2/Scch irlfs'fnszﬂ Cr”;g i?]ratf 5.87 8.79
52112 10.20 6.00 .08 hydrologic O o arosion 9
S2111 14.82 11.31 16.92 hydrologic Urban -
Total 66.83 | 100.00 - ) 0.19 0.29
Based on the information, the parameters of the MBS TABLE IV
method were calculated. The score of the 9 paramated SEDIMENT Y IELDED IN ALIABAD BASIN
; ; . Annual Sediment
in the MPSIAC method are presented in Table 2 fmhe Subbasin| Area Special Sediment | Turbidity | Delivery
Watershed water Yield . . .
name «m?) | (m¥sec-km?) yield (mgr/lit) Ratio
(1000 ton) (SDR, %)
TABLE II s11 10.02 0.91 0.36 1.26 45
MPSIAC PARAMETER SCORE FOR EACH WATERSHE(GHOLAMI, [4]) S12 384 0.41 0.31 6.07 52
bsa‘_ifn vyi|y2|vy3| va]vs|vys| vy7| vy8| vo | sum 52 13.2 3.07 0.83 0.61 23
S11 | 65| 58] 6| 91 44 4p 1214 7B 6|7 6p4| S21 8.2 1.69 0.52 1.19 46
s12 | 98] 57 6| 41 28 4 117 6F 8l4 do | s211 | 1281 1.23 0.49 0.98 44
s2 [ 72| 53] 6] 3274 64 4p 1ifo 5B  6[7 859 oy117 | 1139 0.78 054 193 a1
s21 | 46| 54] 6] 169 73 4p 118 gl4 7Bs6 X ; ; ;
S211 | 44| 54] 6] 124 78 ap 1p ok o 7ph6| 2112 6 084 055 343 49
s2111| 43| 61 6| 78 9k 4B 135 1h 117 7uel total 65.5 0.95 0.32 0.17 31
s2112| 45| 6.6 6| 84 9B 88 o 1d5 1{7 7ho
total | 59] 57| 6| 96| 49 44 11 7f 4B ep2
TABLE V
RANKING OF WATERSHEDS BASED ON SEDIMENT YIELD
Based on these scores, the erosion severity clatbs subbasin | S€dIMent | ity | Sediment
. . Yield Delivery
basin were estimated and the area of these classes i
calculated using GIS techniques. The erosion ciasse 6 4 4
shown in table 3 with their corresponding area. 512 7 1 1
Using the sediment equation of MPSIAC method, the S2 1 7 6
sediment yield of each watershed was estimated thed So1 4 5 3
watersheds were ranked according to sediment yiehg. oLl
results of sediment yield estimation and watersteedking 5 6 5
are presented in table 4 and 5, respectively. Fghows the S2111 3 3 5
spatial groups of the erosion classes. S2112 2 2 2
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=k vol-4 No:£bggion. The highest score of the second compdsenith
] S\

ground cover (Y=0.95) which is significantly reldtto land
use and has the same effect on sediment yield. midet
important factor in the third component is chaneelsion
which has a whigh results in proportion of sedimgatd in
. the watersheds.
The results of the use of the hierarchical clustealysis
on the parameter values of each factor in eachrsled are
shown in the form of a dendrogram (Fig. 3).
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Fig. 2 Spatial map of erosion classes in the whaégts
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3.2. Satistical Analysis
We use PCA on the parameters of MPSIAC. The resfilts Fig. 3. Dendrogram of the watersheds of Aliabadrblased on

the PCA are presented in table 6 showing the vegian the Ward method

explained by each factor. For example, the firshgonent

described 53 variance between the parameters used jlN€ dendrogram shows that most of the watersheds ha

MPSIAC method. It is obvious that 3 components axpl similar conditions of soil erosion an_d sedimentdidn the

more than 90% of the variance between differeri€nSe, the management of erosion could be uniformly

parameters. Using the VARIMAX rotated method, th@pplied in the watershed and there is no signiticpatial

loadings of each parameter in each factor are estn difference between erosion factors in the basin.

Table 7 shows the loading of each parameter in &aatbr.

TABLE VI IV. CONCLUSIONS
VARIANCE EXPLAINED BY EACH COMPONENT The results of this study show that the applicatdiG1S
Total Variance Explained techniques in the study of erosion has high paéeritr
_ Exracton Sums of Squared | ] decreasing computer time used and increasing ancuia
BETRCTTT e e e sz | the sediment and erosion estimation. However, itldide
e T s P s 51| useful to find a spatial relationship between thesien
; ‘oo | oaam | sodse| ma| i0am | soase sa | waes|| factors using stafistical methods. The principanponent
: 0| 7eT9 | 37| 60| 7aT | 98337 17.074 | o837 analysis shows tha_t land use, ge_ologlc formatl_odu land
6 1569502 | 196 | 99929 cover are the most important erosion actors. Tldama that
; ose.to | 1 3715 | 100000 the human management of land use and land covgs pla
Extraction Method: Principal Component Aaysis key role in erosion control and decreasing sedingitd.
TABLE VII
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