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Extended Abstract

Introduction: Today, soil erosion has become one of the biggest problems in the world, especially in arid and semi-arid areas,
which affects environmental, agricultural and food security issues. On the other hand, the growth and development of human
activities along with land use change and resource destruction are among the factors affecting the intensity of erosion. Soil
erosion in Iran has intensified due to the destruction of natural resources in recent years, and land use changes have played a
significant role in this process. However, until now, preventive approaches based on soil erosion hazard assessment to adopt
correct management measures have received less attention, which is mostly due to the lack of necessary statistics and
information in the basins. Therefore, in any case, it is necessary to identify the areas prone to erosion and sediment production
in the internal sub-basins of Iran, which lead to the loss of thousands of tons of fertile soil every year. To achieve this objective,
models have been presented, each of which has strengths and weaknesses. By organizing the information related to the decision-
making process and simulating the factors affecting the decision, as well as by simplifying the relationships in nature, the
models lead to the understanding natural systems. Models are tools that are used in combination with many other assessment
methods, so it can be said that modeling is the best option for the initial assessment of watersheds without statistics or with
limited statistics. Therefore, the present study was conducted with the aim of investigating the hazard and identifying the areas
sensitivity to soil erosion in the sub-basin of the Chehelgazi watershed of Kurdistan province using the Fargas model.
Materials and methods: Chehelgazi sub-basin as one of the sub-basins of Qeshlag dam is located in Sanandaj province.

Considering the natural and weather conditions, it is considered representative of mountainous areas (27,233 hectares and
equipped with a hydrometric station). The average height of the mentioned sub-basin is about 2200 meters above the sea level,
and also the average annual rainfall in this sub-basin is 294.2 mm, the area of pastures is 23465 and the total of irrigated and
rainfed agriculture is 3768 hectares. Fagas model was used in order to investigate the hazard and identify the areas sensitive to
soil erosion in the mentioned sub-basin. In determining the hazard of erosion, the Fargas model considers two factors of
erodibility of rocks and drainage density in each rock unit. In this research, by using maps of rock units, drainage density and
scoring tables related to the model, a soil erosion hazard map of the basin was prepared. In the first step, the rock units of the
basin were determined using the geological map, and based on the model guide, the rock resistance to erosion was evaluated.
In the second step, the drainage network map of the studied basin was prepared and integrated with the stone unit map, and
after integration, the drainage density of each stone unit was determined and based on the model valuation guide, the drainage
density of each stone unit was valued. Finally, the erodibility hazard map of the basin was prepared in five categories (low to
very severe) by multiplying the value number of rock erosion resistance and drainage density in each rock unit.

Results and Discussion: The results of the Fargas model analysis showed that 0.48, 36.15, 15.35 and 48% of the sub-basin are
in low, medium, severe and very severe erosion hazard, respectively. In other words, 63.35% of the sub-basin is in a state of
severe and very severe erosion hazard. Comparing the results of the model with various studies in the basin and other similar
basins showed that the Fargas model estimates the erosion hazard more than the actual value, which can be caused by the
valuation of rock units. However, the existence of shale and its high sensitivity to erosion in the basin and the confirmation of
the model in determining its erosion hazard can be a confirmation of the efficiency of the model.

Conclusion: The results indicate the hazard of high erodibility of the sub-basin. Because of the the sub-basin's position in the
water supply of Qeshlag Dam, it is suggested, while examining other quantitative and qualitative models and their results, to
provide evaluation and planning models, to make management decisions, and to promote, train, and implement useful projects
related to reducing the rate of displacement and loss of the soil at the basin level. Because in order to increase the life and
efficiency of dams, the entry of sediment into the dam should be as low as possible to be a small step towards reducing the rate
of soil erosion and wastage. However, according to the results of the model, it can be observed that the studied area is under
severe hazard of soil erosion, and these results are useful for researchers and planners to control erosion; but due to the limited
number of studies in the region, other studies should be conducted in the region for more certainty.

Keywords: Water Erosion, Soil Loss, Vahdat Dam (Qeshlag), Fargas qualitative model.

Citation: Nainiva, S. P., & Parichereh, M. (2023). Erosion hazard classification using the Fargas qualitative model in
the Chehelgazi sub-watershed of Kurdistan province. Integrated Watershed Management, 3 (1), 89-99. doi:
10.22034/iwm.2023.1995873.1068

Copyrights:
Copyright for this article is retained by the author(s), with publication rights @ ®

granted to Integrated Watershed Management. This is an open-access article
distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/ by/4.0).




95 3 o s g o (M-83) Slris NPT Hla o) o5lods pgms Jlo jusesl coojs> gols u pyomo

doi: 10.22034/TWM.2023.1995873.1068 TYAY-FOAY : g sl L LS )

Ol S35 Je2 4092 2 ) 39 il 3B GAS Jowo 3 00lail b sl 3 las sadib
Sl 5
"o sy 00ilo g 5 oy s
OB, b mlin g (65,9l pole olRiils ¢ ol mulie cuSiils el wdige g pole (650 (sgmile - )

Ol 8,5
Olplas)le (sl s mlio 5 (65,9l pole olRisls o el 5 pole saSlisls (S5 pgle (6 25> (ggzmisls ¥

Pedram.nainava@gmail.com : J gouuwo oddums gisit

OF-YNIYF b pdy gu,b VECY/N A 2,530 gu,b VEVNYIYY sl s f,b)

oS

Wil 58 el 3 (2 am G (8131 (5 32)5 oyt g o0y Wi 3l (S Sl ) srb ol ;35 o s o)l ! o S Gl Ly
F S e gute palad 3BT glp S Glaluyd jhs byl g oo &l pSiay $Ws,S0g) el a5 4T Jlo ol anils
a5 olpl (210 srads> 1) 30 Cgay ddgi 9 Gl 3 datuns GbLe (Lol S WIGg8 3,90 42 4 95 L .ol 48,518 a9 590
9 /S oy Bad b polo gk gyl .l (55908 G0l 198 o0 e Jlu y2 53 ilole SB 5 ()l (385 o 3l &
sl o0 ol ol ) Jono 31 odliias! Uy oybows 5 oybowl 635 Iz didgm 315 30 S iyl yb &y wluas Gblie clils

LAl I A ghy (] 59 05 (o0 S 53 (ouw aoly 8 )3 ) (S oS T, g Sow £ 95 gyl 8 Jole 99 L (WL Joo
Al g ool (gilome w33k g ilide Lo sl 4y azgi b Juo 4 bgype oud (20 jlbciel Jolaz g (LiSB) o5Ty 9 (SKiow slavsly
b At el yd s

oS Gialwyd Jhas Cundg )3 cud yi & ddg> ) 5l doyd FA 9 1O/FD FFND o /FA a5 ol Lis w1 Joko oy 31 Joolo gulis
ol g ol o g il ol 8 s Camidg )0 Adg> 1) o3 FYITE ;000 leds ol ayadh jlows g 9y ol gio

a0 (ol 50 Ad5o 15 ConnBgo 4 a5 b oS Conl (§35 ez 4092 325 YU Lol b ybs KLy polo Ghagh 5l Jolo slaaisl
9 3yl el Sl)l 4 (T I Jolo b b cawbisie 5K00 (S 9 (05 SoJde plo gy yr (poud D9 g0 Slipiiteny IS
2 SB ) yue g bl 5 Gl b bLI) o wiedgu gejsy il s gl @ey (i ke Slanouad ST (3540 5

Bl S ey yab g Ghaluyd 5 Wl gliwl)y 55 Koo oid B 39 ais 1y ddes prbans

Fargas Joo (@0id) wusg s (S <y jun (ol inluyd tgonlS slaojlg

Mﬁ}f) )o uolf)b GO..S J..\.o )‘ o.blﬁ.u...a‘ L> J.ul.w)ﬁ ).b.‘> ‘_g..\.uia.h!o (\f’Y) r: so).QJU)J 9 ‘u ‘o 5‘9.4 QS’ ZQL;JM‘
Ad-4a (L)Y 9:?5?[6[”°j}’ &l ool S Ll 655 e

@ @ oo ol3T L yiasd s LD ylgd ol yy sl Lgizeo allie oyl (B odiasi (6l Sl 5
s S0y (30 paes (sly i Calog 4o ol Ojsoa 4l s ead ol Dl




)

VEY s o) oyl psms Jlos il (sloojsm mols Sy

Sl cblis lagil il alasl el 06>
adlls (Singh & Panda, 2017) cl (5,9,
aS aes o lid (2018) e 3 Mohammadi
Jels 4 el lagls o olal o S il
Sl S50 el 4l il b Bl 50
09> 5o p3Y Sledbl lé o S il s
|y il d Shme bl olulid oSl cusel sl
el lrojem 251 40 oS lmlil S oo ol 8
Esmaeili) o)ls o4>g ledbl 048 ol
L o225 sloJaw 5l eslail (Gholzomet al., 2020
S5l &lp GIS 5 RS lacsass 5l ool
a5z Canl e il bl Jonilly b il
sloJae glaan T3 Lol jon oSS ol 5l oolicd
gl Copse g JyS wels Sl b
Jel550 325 RS 5 GIS |5 oS (o0 @y | (ol
S 5 5 2S00 Folel 5 Sy |y S slaesls
g @it b deais) jo 00,lS Sled
Wile oo oSen | ledbel Cy poe (g5Lwosle
aloz 5l (gouxie sl yig, .(Mahmut et al., 2017)
LISEM"  SIMWE" RUSLE"™ (USLE
i &y .9 MPSIAC? PSIAC® .QUERIM
SEjlebli> 65,40l g SI Gale 2 2551
—Oh 5 bl bty ol 5l sl sadosli
288 G p (e oS 2L sle e (S
Sy n b )58 o 3B Gl b e Jalse
g Gl d3e GBSyl i 55 soe i
Esmaeili ) ool atsl ol 4 cowles
=S sl Joe ole 3l .(Gholzom et al., 2020
3 Glaiges a5 Fargas Jow 4 olg oo sz ge
el ialoy s ol Sane);s S sl Jow
g Fargas Lwgi VY Jlo jo Jow ool 00 o)Ll
&S sl 5k (Shs b all g gl S

4-Lisem Integrated Spatial Earth Modeller
5-Pacific Southwest Inter-Agency Committee
6-Modified Pacific South-West Inter-Agency Committee

o7y 9 o s

doddlo
I L lsa asle Lelse bang S ols cows
Maity & Mandal, ) sgi o ool S iolu )3
LoaS ol OF cialod Jele o 5 she (2019
oo @ Sl Sy ol olhks 865 5
SOl Had e wile pleosay 9wl e
ool g, a5 S o] canss g o)y L]
(Jebur et al., 2014) osi o Jolis 1, 54d oo
Lo grmb o T3 S Ol by 5l (80 Gl 8
Sleogas owjlazme » a5 Cul S jlare b
Wyl oy Sl S Slend 5 Sy oI
oIl S e RlS case il
3980 @l Ol oab n s bealles,
51 b (Khosrokhani & Pradhan, 2014)
) @l 0gm; Wy 9 Galep Cepw dacollad
towg Jols begdls ol s il
S Sac et daol S5 dneslr ki
Sahaar, ) col ol zlziul 5 b i g bailso,,
Sl 5l i S LSes cepw 512013
Claar gl @l uag wils S il
SN oo (e )*-’l‘ S Gy 29 N
&y «Sk> haw o (Hembram & Saha, 2020)
aS Col S LS ol s Sl s
WS oo W 1) e ColS g ol ol
Cowl (o S sl ;3 (Spalevic et al., 2013)
bl jo olep g ol s Jdo a4 o3 sanl o
(Amore et al., 2004) 5,5 sasas ol calixe
&l 5ol i eolatul ccmas JLid iol38lL as
52l Canse lp |y oo 9)Skes izl (xnb
«g,02l5l.denaetal., 2015) sgal salys i s
e 3 ol swis Gl Bblie Lol
Py Sapde slp oy Sledlbl Gl gl ass>
1-Universal Soil Loss Equation

2-Revised Universal Soil Loss Equation
3-The Simulation Water Erosion



Obwd,S Ll (635 ke 49> p5 s pd ol B jlas Coxdg s

ay

B FPo F27 YE7 g Jlad 0,0 YOO YV FY L
Col oabgdly B, Jeb F£° 047 YYT
b bl 5a axg5 L (Nainiva et al., 2020)
Gblie By dalllass ;g0 ads> 55 (2ls2 5 ol 5
YVYYY Colae) sgb oo a13,5 La o ShiacasS
e, (g ied o] o spme 5 LS
UYL e VY- e 0ga> 550 adg> ) Lawgie
Ol 59 e Sk bawgie (rizren 5 el o e
5 YYEFD a5l coolus oyt s YAFIY abg> o5
ol cwl JBSe YYPA o g ol cel)) ggamme
o 35l 3929 (izred dinwg; 10 3529 49> 5
b Jloemds,Son oSl 5 halod cnpiote b
595 d gy GBS (e )0 1) Glale )8 (n S
Jaice sloarigs onl 5 ogdle Canl ools _plazs|
ol 1y casles e bdilbog, s
elélm> cosdee VS (Sadeghi et al., 2008)

20 oo lis |y aslllas o, g0 adlaie

—Joe cplplo ccwsl Sledbl g ools 4y oS gl
21y ol s shas gble olulil sl a5 sle
1) oS oo o2l 3 150l slaoje> jo (Oledlbl Lle
35S Gl ul laeje ST 50 a5 Gl
G axg b jiegh opl Gas oy sz Sledbl
Soxdy e y Swote S gkl Coeal
3 s T Iz 42975 @l Ghaled sl
g Fargas oS Jow 3l (6,500 b zoiiw (Lo>9)
(il psbear (ol Sledbl
Ol b sl (fpme )0 B sauaglyl 5 alulis
3l g gpyaeby Sl &l o @ ‘@'l
5 Oleyd £ GelS sl jo (g pae Sleraas

Ly b9y 9 olge

4&]&00}9‘0 askio

S dasg> ;51 (SO plpeas 55 oz ase>
dw A o)b) lies S bl e pace @3
YOO YO ¥ e oldlae Cuxdae jo (Dl

550000 600000 650000 700000 750000 800000
L L 1 1 1 1
=
- -g
a =
g g
- -/.I
g4 J LS
2 < 1
S a N g
2| | L ]
N
z z B ,
=] = aaha
‘g § g = PR =
E I I 2 g
& ¢ 8
&
]
\
\
=8 2
z z & g
2 © 3 g
(= = . N
s 3
2] s \ o
e ~
2 7 ) '\ 664220 662800 671580 680260 2
= [ N, =]
2 Mo Y a
8 \ 2
w kY )
- Km e 9 =
0 180 360 720 1,080 \440
T T
Lol H]
on AT 9 el
50°0°0"E 60 3
o e 2 =
S L ey -2
=] g 2
2 ) . . g g
s & Jex wde> ) g &
a
T8 lews S slawl 654220 ‘862300 671580 620260
WGS 1984 UTM Zone 39N Km
“ € 0 16 30 B0 a0 120 -E
T T T T T T 8
550000 600000 650000 700000 750000 800000 5

4l 3590 diliie (o Ldl sior Copmbgo ) S
Figure 1- Geographical location of the study area
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Table 2- Evaluation of drainage density (Fargas et al, 1997)
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Table 3- Criteria for classifying the hazard of ero
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Figure 4- Drainage density map of Chehlgazi sub-basin
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Figure 5- Map of water erosion hazard zonation of Chehlgazi sub-basin
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Table 6- The area of erosion and sedimentation hazard classes in the Chehlgazi sub-basin
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