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Figure 1. Location of study watersheds
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Figure 2. Hydrographic network and fractal dimension of watersheds before hydrographic network modification
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Continued Figure 2. Hydrographic network and fractal dimension of watersheds before hydrographic network

modification
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Continued Figure 2. Hydrographic network and frac(tja;_dimension of watersheds before hydrographic network
modification

ST sl anglio 4 o] 5 o g 05,5 dwle w0l
LS])" b..\wwl?oo QJUI)S wa‘ ») dLIbJSw) 2 S 43.’:-‘.)).5
ol 5l am g U3 yieghS VO slasaly 5l wiges wi>
) st 235 00 saalin SIS gphn (seSud
Mol 5l any g L8 anlyl &l glawmlis sl IS5 (0)
3 yio Or DEM cés by clanl ol 4 o8 ams o ol
Jsblie (ge yiaghS VO) mpe sloghS OxD sl
595 3 0AD o (ISR 4SS ) e oS sl B
Pl i e gyl i CE L &) JSS
J ol 4 bype &) J55S pglar (V-F) ba s
ol oJ)9| 0 CM“"‘ u‘ ‘_s_el)fg)m S oS u.:l.tbd.;w

Sl & sl ygpe a5l S bl

Ll Oglate ddlaio 93 oy S LS8 s (gduwlio
5l uL.MSq 0 u&wl )_»9‘..4; Coluwe ojlul 5 wlde
) e JUSTS 306 3 slgige Lo IS5 Cigh 5 o8 o
dbro | Jols slbd 1 5 pSl> lp > ponay a8
dlisee glacoalue jl a5 Slles slaojes o JuST,s ax
5 Ldgr Hhyss el slaojlul b pladdd xd 4 4
b S Ly A SIS sy, ol Sl (g 55
Uy gl adlas a8 sbol s Sl o s 6jl]
5 S wuwndVb iz aw » Jldles slasjes ples
5 bl yoglS Ox0 olal & S oje Cuwwd b
DEM (il seglice cds 93 b bl 51 Jols JUST,5 sue
4 &)l J55 59, 5l &5 10 0 1 e DEM (o <0 0


http://dx.doi.org/10.29252/jwmr.10.19.73
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.19.6.9
http://jwmr.sanru.ac.ir/article-1-792-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.22516174.1398.10.19.6.9 ]

[ DOI: 10.29252/jwmr.10.19.73 ]

va WA il g 5lee 1N ojles /md Jlo 50l 0565 o e dolitingy

syl o
2 :
AN ‘.;:._.
VAYF VFAY
ATAL VEYH
e clygd Slige)
oliles Ol
= ?l' b

LA

s
V1 TA40! AL VEM

555 4S5 e | i 5 I sl 5 (68T 5 31,5500 o 5] glaiges JUST,S ¥ S
Figure 3. Fractal dimension Example of hydrographic network of Aghajari and Amiran Formations before and after
modification of hydrographic network
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Figure 4. Fractal dimension Example of hydrographic network with several different formations before and after
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Table 2. Fractal dimension of watersheds before and after modification of hydrographic network
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hydrographic network (25-square- kilometer units)
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Abstract

Every phenomena in the nature, despite the complexity of the subject, has certain rules and
regulations. River pattern and behavior as one of the most complex natural phenomena to this is
not an exception. Depending on geomorphologic, climatic, topographic and erosive conditions,
the waterways exhibit different patterns and behaviors. One of the parameters which can be
achieved using the complexity of the pattern of the form of phenomena is fractal geometry. The
purpose of this study is to calculate and compare the fractal dimension of hydrographic
networks in llam watersheds, which were extracted from 50 m DEM and SRTM satellite data.
Hydrographic networks that were derived from SRTM data with a precision of more than 5
meters are mapped by using Google Earth images. For this purpose, 12 watersheds were first
selected in Ilam province (Ema, Tang-e-Sazbon, Doiraj, Holylan, Nazarabad, Chamgahs, Kolm,
Siagav, Jafarabad, Chaviz, Jezman and Vargach) and after determining the units of 25 square
kilometers in each of the areas and drawing and completing the drainage network patterns in the
studied areas, their fractal dimension were calculated using Fractalys software. The results
showed that the calculation and comparison of fractal dimension with visual methods is correct
if the compared fields have the same area, and the accuracy and scale of the drawing of
hydrographic networks is also the same. On the other hand, the drainage network drafted on
Google Earth with a precision of more than five meters compared to the corresponding
waterway network with a precision of 50m DEM in 5 x 5 square kilometers (25 square
kilometers), has a very high accuracy. Also, the minimum fractal dimension before the
modification of hydrographic networks is for Ema watershed (1/042) and the maximum amount
is for Tang-e-Sazbon watershed (1,424). However, after the modification of hydrographic
networks and calculating fractal dimension, the lowest fractal dimension is for Chaviz
watershed (1.1) and the highest amount is for Nazarabad (1.49).

Keyword: Quantitative Parameters, Fractals Dimension, Formations Geology and Hydrology
and Sediment Indicators
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