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3. Natural Soil Conservation Service (SCS-CN)
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7. Pappireddipatti

8. Dharmapuri

9- Zarqa

10. Inverse Distance Weight (IDW)
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1. Kissimme

2. Guvenc

3. Remot Sensing (RS)

4. Geographic information system (GIS)

5. Normalized difference vegetation index (NDVI)
6. Loess Plateau
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2. Initial abstraction (Ia)

Sl uul dnwgi g g & gl



32, DLl 3 Olal 53 5 plis a,l5b sl 0353 Slls 5 (23 (b sesls (§Hb] Sl guas 1 i

_ . . , » N
2 ‘A S : : N
: ¥ S S S T S B S
-~ a X RS
s s s s s s s e s e e e G des) 0L
IR IR Y T S T Y T Y T Y A Y A S A S A LY =
/Y /Y Y /) YIS SIS YA /) /o) Ny s
(o)
O/ O/ OB/+ s YAy YOe YEr NV/er o Nafee YA/ew o Ou/ve F5/Fe Ov/es (o cshen) L
2
Y500 £/04 00 O HF0 YO YO Y/SO BN NS YWATE YV/e - .
(4G o) S
oy,
Yoy O/F) Oy YA ONA VS VA YAS YA Y0 YD YA/AS :
(o)
Y/OV Y $ VA OVEY A YE Y Y A D VY Y/0F o) O
2
o4 Y OYE D F A NF Y ¥ AT VAP VAT - e
(46 )
uUb)
/54 Wins YV YA AT a0 Y AD Y aNE A FD V0 :
(E )
WEY 0/f4 FAY OFAY A4 VFE SE Y o NE YAY E0Y /A o) 0L
/T /00 e Y MY Y0 YD YY W FA N VAY YYS e Sl
(WGl p ) L
V/o Nias YN YA YA A NG XY T AY Ve VAT ~
Crashes)
Y /0 YO¥/f YOAMY  YVO/A Q40 SY/Y QAT/E AYS/e ATA YAS/F YSAA YYS/) (o hen) 0L
VEV/Y WYAA NSV VT AYEY AYAA VOFF IYAE VAN AWNYE VYA A Y8 e N
(b e ze) s
ol )
VEV/Y ONYVAM NVEAY VT AYEIY AYAA IOTF AYAY VAN DNVE VYA Y8 .
(o)

IV 5l Yo o lows —piuid Jlw

AY rrrrrrrrrrrrrtrrrrrrrrrrrrrrrrrrrrrrrrrrtrtr Tt Trrr-r T T T T T T T T T T
B R - v I T - ol T S-S T T B G Y
Wl wd wl wl O © © 9 9 9§ & F 5 r = = =
P EEEEEfErEE22EERESEEEEEEEEELEEEEE
JL.
(chﬁ_,bJ)‘Sl&wiﬁg_,h)dud:mwwdujuugsﬂJS.:-

ooyl drwgi 9 g @ i



LEV VAL,
89,
aAd

3 9A-
Ea
av.oe 4

Y. . | ;,__‘JJJJ.‘H -.;-..":.\.é._-_'b)l‘ :I-JJ:; J','
% -
e B i S

5 i 7 _ .

a5

—.—5'.;‘-.]:.;}:.«&..-_;.':;'.._- St o;lm..iJI'Jn.id

m‘wwj'&pf&-).‘é;ln.: St oilm..':JI-Jm‘.d

Wated )Iw.u» )I.J..A.o
St s e sl b
Lt o So e

Yo 4 -1—-5'.."-:&._'}-;-_'_’.'6;&._' e BJIM.; JU\.&&

o2

|

-

%

Iv‘“
Py
b
ol

|

$
e -
-

(alu) ;,‘In.a )

S iy Cusby Cilitee gl 5o sl 4k b el o) gl v oled Slabe Ol uis 0SS

YRR jul ¥ oylodd —iiia Jlu ’ (S35 drnsi 9 a9 4 i



s

Il i

T -

(L g0 Sy gb ) S iy Casb) Gl v osled uad Ol s F S5

a;lj&hw@bgdezﬁéj&ﬁWUML;\JIJQLLM{U
Slater 0kdS Ol LT a5l o35 3 AT 0L
Ol fead 5 aS es g ol 5505 39 968 Sl 51 S50
5 Wil oS OF 51 Jel b, of s Sk Ol
s oasOLES imie ojled A3k e oS e o)led Olse
Sl gt s Sgusb 4 ol SL Jol= Ll
Jos ;.;L;U)au.vf.b)l{ led 4 ex g cpl ekasOlis Ve L
sl 2l 53 03 ol os S s &S b s el
5 LS oS ar s S50 U5 b ol cls Al oS
LYF OF] shsdade glaols Cgt.,e 33 0 &Sl Jalos w
:.LaJﬁ}jg}.ﬁw\éuobﬁj.}d)l{rJ&QJjSJﬁJ;@[T\
Ao b ol S Jlade 5 S0 gy 3,50 50 1 Jead ol s i
Saba VLl e eyl Olses S ol 3 5 ek
3,500 5 I el St cblis iy, cind oS Aol s ol
Lidetze 45 033 550 sl dsdar 5leslital b govie o jlad
N 0L 5 Gl A1 Wy 5 SIS 0] oL,
3L Slie .Lles S oslal 5 OF w0 AT OLKen 5 o303 silaas
G SHL sy Mo @ o sml ad 55 owie osled 035
S G 53 S Sl adbie cpl s oL glac s L Ol b
Suls Sl Klaals o5l 53 [Y4] 0L 5 oy
OLes 5 Yo ol b jlg b ps oie ojled OJ}-IVS
g_@)auu u_ZLa)' Ol ons Culg o _)Mbde L;NIJVA [¥+]
33 al.:f alse o gy lroy 9 55 Putty oyled pslie
IrVI 5B 5 e s L0 0L s Y 3 51 Sladss
t;.ﬂ\)r_a[\/]ab@ju\jwj[\/\]le&aﬁjos\j‘fi}a&
gl [YO] 0L 5 sl Sesler Sladss L bl Lol o5
YL 5 Slas 5 o [YF] 0L 5 &, (1Y) 0L

S Gl en S el Sl s bl s,

A s T ol — i Jlus

S ot Loy

e s e b S () Jpke 4 s W5 L

ol Slasle pled 5 Dby s 51 508 SAL baw g of
Y Wlg e a8 sdel s s 55 e 210l Lol es gy fuaid
—oob sy oo ade g gles 5 0L g8 e B
el 5 S5 5h s Dlalllas il J sl L oas AL anils UL,
5 s 5 DT e IPA] Ll s FFP] Ko faws 55 0
sSe Jsdr 4 KL Oeore )l Cislles Y] O, K
2 Sl o b plny (SHL Olye (505 4 35 asia
b ol o 5l U Ll e 45 WL g o O (0 S >
2] OLKes 5 Joss a5 5 S o Ll sy 8 5 ot
aalal gl oj s 53 NP1 OLKen 5 Lidesas 5 5L sl o5
o 53 Ul () Jadr 4 a5 b s S Ll OF & 39
53 Sy Blis &S5k a4 ons ol Slads sbls a0l
ook e DUl Ol SR s e st s 2l
33 5l dole DUl 5l G Kl e &S ABl e s
Aszi@dbgix(?deuJii)@u@a}.jl{.Mbdﬁ
SCS-CN 55, Jawe 55 ol 3,51 oo oslacd Ol s op 5 S
SAO/Y S AYYYV (eade Hlaie b 5ol 5 0ol Joab 4 by e
VEIPO s VAN L il sl 5 Ol Joad 4 by j0 OF 1 508
Sl oS sl Ol @L:j el odal G 4 L sl o o
Ul sl 5 Ol 55 e oylad e o Ske 5 Bl
L ol ksl 5 5le 53 5 Aoy A 5 AY AD 5 4T &) &Y
G s 39 Ao 33 Lo 3 YV S VE (VA s A 5 VA A
)lmdjsvsjd;&ﬁ\‘ls\‘(_;LAL}Q:«{@};Q.,\J@;
Cowsay VE 5AY L ol (63 5 s 2 gl o osled lav g
by Pllas Jawgie Ose 530S 5 AR peres
Fadee CNY S VYYO (ods i b os el 5 p2ss 8 4
LT AR ) N W DOV E e T Solel oy 53

Sl uul dnwgi g g & gl



538.

9. Kowalik T., Walega A. 2015. Estimation of CN
parameter for small agricultural watersheds using asymptotic
functions. Water, 7:939-955.

10. Lewis D., Singer M. J. and Tate K.W. 2000.
Applicability of SCS curve number method for a California
Oak woodlands watershed. Journal of Soil and Water
Conservation, 226-230.

11. Malekian, A., Mohseni Saravi, M., and Mahdavi
M., 2005. Applicability of the USDA-NRCS Curve Number
Method for Runoff Estimation, Iranian Journal. Natural
Resource, 57(4): 620-633 (In Persian).

12.  Melesse A. M., Graham W. D. and Jordan J. D. 2003.
Spatially distributed watershed mapping and modelling:
GIS-based storm runoff response and hydrograph analysis:
part 2. Journal of Spatial Hydrology, 3 (2): 325-338.

13.  Mishra S. K., Jain M. K., Pandey R. P. and Singh
V. P. 2005. Catchment area-based evaluation of the AMC-
dependent SCS-CN-based rainfall-runoff Models. Journal
of Hydrology, 19(14): 2701-2718.

14. Mishra S. K., Jain M. K., Suresh Babu P., Venugopal
K. and Kaliappan S. 2008. Comparison of AMC-dependent
CN-conversion Formulae. Water Resources Management,
2008; 22: 1409-1420.

15. Moatamednia M., Nohegar A., Malekian A., Karimi
Zarchi K. and Tavasoli A. 2015. Performance of Different
Models for Curve Number Estimation (Case study: Bar
Watershed in Khorasan Razavi Province, Iran) Ecopersia,
3(3): 1031-1049.

16. Moatamednia M., Nohegar A., Malekian Asadi H.,
Tavasoli A., Safari. M. and Karimi Zarchi K. 2015. Daily
river flow forecasting in a semi-arid region using two data-
driven, Desert, (20-1):11-21.

17.  Moatamednia, M., Sadeghi, S. H. R., 2010.
Development and Analysis of Discharge Rating Curve
in Kojour Educational Forest Watershed in Different
Time Scales, Iran Watershed Management Science and
Engineering, 3(9): 17-26.

18. Mostafazadeh, R., Mirzaei, S. H. and Nadiri, P.
2018. Curve Number Determination using Rainfall and
Runoff Data and its Variations with Rainfall Components
in a Forested Watershed, Journal Water and Soil Science
(Science & Technology Agriculture and Natural Resource),
21(4): 15-28. (In Persian)

19. Motamednia, M., Nohegar, A., Malekian, A. and
Saberi Anari, M. 2018. Effect of various structures and inputs
on the estimation of daily discharge of Amameh watershed,
Journal of Range and Watershed Management, 70(4): 1045-
1066.

20. Raghunath H.M. 2006. Hydrology: Principles,
Analysis and Design, New Age International, 335pp.

21. Razavi, S. L., Sadeghi, S. H. R. and Mahdavi, M.
2010. Increasing the precision of the estimation of the SCS
model by replacing the total amount of precipitation with
precipitation during the concentration of the Khanmirza
basin and Kasaliyan basin, Proceedings of the 6th National
Conference on Watershed Management and 4th National
Conference on Erosion and Sediment, 8th and 9th May

A s T ol — i Jlus

S
Lo soe ooled Gloj Sl ehl () 2 SBdha by 352 50 G
b el oy o K el St Cbli wg e o, 5 esliza
o3lial b 5 OUly,y ez 5o OF VL ol s 4 5 plis &)
ools 53 s Al 08 Sbey oy Gy o 5 3oL slaesls
Sl 5 b ste (oF Sl 4w 3 el slazasb 53 &l
e led bawge Sl (50 5 (ot 85 s
R e el L VB AT Ll (63 5 o sl
Loomad 5 rooob & by QU bwste Ole 2 565 5
oy 2o Solal oy 53 e A AT 5 VY/TO gade e
5 Bl Sl o sl 0l il el epde L sl
SAY @AY AY L ol a5 Okl 55 owte ol lie (Sl
VA 5AY VA A Ll 0l 5 5l 53 5 Aoss AY 5AY AD
qde-jlg.J.JQw:m.w)ﬁ 390 Ab g 53 do 3 VY 5 VE
JJ,&L«-“)")}SJ\AuP)JSCS‘CN&})SMW@u
SR 03 5 0 IS oy s 50 S sk 4 sl oo g la s sl
e 03 5 s pde ab g 3 v osled 5 el o D 4
s AT OT s 5035 Goid ol baslgiing 5l ULS,

&b

1. Banasik K. A., Krajewski A., Sikorska., and
Hejduk L. 2014. Curve number estimation for a small
urban catchment from recorded rainfall-runoff events.
Environmental Protection, 40(3): 75-86.

2. Burylo M., Dutoit T., and Rey F. 2014. Species
traits as practical tools for ecological restoration of Marley
eroded lands. Restoration Ecology. 22(5): 633-640.

3. Castillo V. M., Gomez-Plaza A. and Martinez-
Mena M. 2003. The role of antecedent soil water content
in the runoff response of semiarid catchments, a simulation
approach. Journal of Hydrology, 284(1): 114-130.

4. Ghohroudi Tali, M., 2006. Assessment of SCS-CN
Model in Runoff Estimation Case Study: Amir-Kabir (Karaj)
Dam Watershed, Geography and Development Iranian
Journal, 4(7): 185-198.

5. Hawkins R.H. 1993. Asymptotic determination of
runoff curve numbers from data. Journal of Irrigation and
Drainage Engineering ASCE, 119(2):334-345.

6. Hejazi, A., Mezbani, M., 2017. The Estimation of
Runoff Volume and Maximum Discharge by Using Curve
Number (CN) Method (Case Study in Darrehshahr Drainage
Basin), Hydrogeomorphology Journal, 2(5): 63-81 (In
Persian).

7. Hoseinzadeh, M. M., Nosrati, K. and Imeni S.,
2019. Determining Curve Number and Estimating Runoff
Yield in HESARAK Catchment, researches in Geographical
Sciences, 18 (51):133-150 (In Persian).

8. Inci Tekeli Y., Akguiil S., Dengiz O. and Akiiziim
T. 2006, Estimation of flood discharge for small watershed
using SCS curves number and geographic Information
System. River Basin Flood Management Journal, 2(1): 527-

Sl uul dnwgi g g & gl



34.  Sharifi, M., Rafahi, H. G H., and Moeze-ardalan,
M. 1996. Evaluation of Run off Coefficient in Kissilian
Basin, Iranian Journal of Agriculture Science, 27(3): 63-79.

35.  Shi Z. H., Chen L. D., Fang N.F. Qin D. F. and Cai
C. F. 2009. Research on the SCS-CN initial abstraction ratio
using rainfall-runoff event analysis in the three Gorges area,
China, Catena, 77: 1-7.

36. Singh V.P. 1992. Elementary Hydrology, Eastem
Economy Edition, India.

37. Soulis K. X. and Valiantzas J. D. 2012. SCS-
CN parameter determination using rainfall-runoff data in
heterogeneous watershed-the two-CN system approach.
Hydrology and Earth System Sciences, 16: 1001-1015.

38.  Subramanya K. 2001. Engineering Hydrology, Tata
McGraw-Hill.

39. Tavasoli, A., Sadeghi, S. H. R. and Moradi, H.
R., 2010. Simulating Intra-Storm Variation of Runoff
Coefficient using Precipitation Components for Neyshabour
Bar Watershed, Iran, Iran — Watershed Management Science
& Engineering, 4 (10): 21-33 (In Persian).

40. Tedela N. H., McCutcheon S. C., Campbell J. L.,
Swank W. T., Adams M. B. and Rasmussen T. C., 2012.
Curve number for nine mountainous Eastern United States
watersheds: seasonal variation and forest cutting. Journal of
Hydrology Engineering, 17: 1199-1203.

41.  Vaezi, A., Abbasi, M. 2012. Efficiency of the SCS-
CN Method in Estimating Runoff in Taham Cahi Watershed,
North West of Zanjan. Journal of Science and Technology
of Agriculture and Natural Resources, 16(61): 209-219(In
Persian).

42. XiaoB.Q.H.,WangJ., FanF. P., Han and Dai Q. H.
2011. Application of the SCS-CN model to runoff estimation
in a small watershed with high spatial heterogeneity.
Pedosphere, 21(6): 738-749.

43.  Yaghoubzadeh M., Akbarpour, A., Barani, Gh. A.
and Etebari, B. 2010. Evaluation of runoff curve number
method by Remote Sensing and HEC-HMS model (Case
study: Birjand Mansourabad watershed), Iranian Journal
of Forest and Range Protection Research, 7(2): 73-89 (In
Persian).

AR sl ¥+ 5o — i Jlus

2010, Department of Watershed Management, Faculty of
Resources Natural Sciences and Marine Science Tarbiat
Modarres University, 8 p (In Persian).

22. Rubio J. L., Forteza J., Andreu V. and Cerni R.
1997. Soil Profile characteristics influencing runoff and soil
erosion after Forest fire, a case study (Valencia, Spain). Soil
Technology. 11(1): 67-78.

23.  Sadeghi S. H. R., Gholami L., Sharifi Moghadam
E., Khaledi Darvishan A., and Homaee M. 2015. Scale effect
on runoff and soil loss control using rice straw mulch under
Laboratory Conditions. Solid Earth, 6(1): 1-8.

24.  Sadeghi, S. H. R., Moatamednia, M., 2010.
Development and Analysis of Discharge Rating Curve
in Kojour Educational Forest Watershed in Different
Time Scales, Iran-Watershed Management Science and
Engineering, 3(9): 17-26 (In Persian).

25.  Satheeshkumar S., Venkateswaran S. and Kannan
R. 2017. Rainfall-runoff estimation using SCS—CN and
GIS approach in the Pappiredipatti watershed of the Vaniyar
sub basin, South India, Modeling Earth Systems and
Environment, 3(24): 1- 8.

26. SCS. Hydrology. 1956. National Engineering
Handbook, Supplement A, Section 4, Chapter 10, Soil
Conservation Service, USDA, Washington, DC.

27. SCS. Hydrology. 1964. National Engineering
Handbook, Supplement A, Section 4, Chapter 10, Soil
Conservation Service, USDA, Washington.

28. SCS. Hydrology. 1971.National Engineering
Handbook, Supplement A, Section 4, Chapter 10, Soil
Conservation Service, USDA, Washington, DC.

29. SCS. Hydrology. 1972. National Engineering
Handbook, Supplement A, Section 4, Chapter 10, Soil
Conservation Service, USDA, Washington, DC.

30. SCS. Hydrology. 1985. National Engineering
Handbook, Supplement A, Section 4, Chapter 10, Soil
Conservation Service, USDA, Washington, DC.

31. SCS. Hydrology. 1993. National Engineering
Handbook, Supplement A, Section 4, Chapter 10, Soil
Conservation Service, USDA, Washington, DC.

32. Sen Z. 2008. Instantaneous runoff coefficient
variation and peak discharge estimation model, Journal
Hydrologic Engineering,13(4):270-277

33. Shammout M. W., Shatanawi M. and Nelson J.
2018. Curve number applications for restoration the Zarqa
river basin, Sustainability. 10(3), 586-597.

Sl uul dnwgi g g & gl



A gl

S350 darwigi 9 g5
Extension and Development of

Watershed Management & A
"V/ss)l:ﬁ_éu._\ v
Vol. 8, No. 30, Fall 2020 179 50l Y 8,lowd — giid Jlw
Abstract

Monthly, Seasonal and Annual Variations of Curve Number and Runoff in Bar-
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Estimating runoff from atmospheric precipitation and its quantitative understanding of various
production processes is considered as one of the important issues in hydrology knowledge. Since runoff
in the watershed, due to several factors influencing it, is a complex issue, therefore, it is estimated that
many researches, studies and various plans for development, use of water resources and hydrostructure.
According to the above mentioned it was used, rain and discharge daily data of the Bar-Ariyeh area of
Razavi Korasan province were used to estimate runoff from the extracted number curve method from the
Natural Soil Conservation Service (SCS-CN). For this purpose, rainfall and discharge data of Bar and
Ariyeh stations during the period of 56 years and in the daily scale, the value of the curve number in the
three conditions of previous moisture in low, medium and high antecedent moisture conditions of soil was
evaluated. The results showed that the maximum, minimum and average values of the curve number in
summer and autumn were 93, 91, 92 and 85, 81, 83 percent, and in the spring and summer were 81, 79, 80
and 78, 76 and 77 percent in The domain was studied. The highest and lowest monthly average number of
curve number for April and January were 93 and 76 respectively. In addition, the maximum and minimum
amount of runoff was calculated for April and September with a numerical value of 12.45 and 1.29 mm in
the statistical period.

Keywords: Bar- Ariyeh watershed, Curve number, Rainfall-Runoff, Temporal variation
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