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1- Regression models
4- Probabilistic models

2- Parametric models
5- Time variant models

3- Dynamic models
6- Memory models
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1- Artimisiaherb alba 2- Forward
4- Relative error

5- Significant level

3- Coefficient of determination


http://jwmr.sanru.ac.ir/article-1-123-fa.html

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

ay

AR

Ol 9 5l 17 o)l fagas Jlo el 09> o o aslizags

N td

A Glnl 5 ledS el 5 oS5 (350 5ol 05> CaBse ) S

‘50 Q )BSJA h"‘j) )b w‘ IR W <\.§|)‘ djay)..o
& )b Pl p caSepio 4 A 0y50 3,
n =\, Y, Yl, ) t-n 3t 61'4"’;)*".’.9")2’.) 9 ).mu;].ue
sl i sl59, 9 anbly 59, S bled il Sy
Slosgy a0 bgpe Ly coyo Jlade 35V Jgoo
P S i 0oy olpen & Ji5e i (SWL
sloole jo andly 59, 20 (e jo b, 51 SO

AR o ol |y alis

Dby lely @lel (gla il 5 4325 4 S

abgrye @mls g plnl L3 ise o ead ) S
Lils, (ppcwlic g 0l and b » 0
5 e Gl (G oS Sloall (el
Léhln 9 HJU£U|.La)¢ == Lsﬂouégﬁ Eggw
SNk 9y S 5 Gy (S 59, %
g 0del Gty (5l culpd 4 425 b S iy
Vo Jses 0 a0 e ol Yol o
Sl olped @ ol oo YL L Ly,


http://jwmr.sanru.ac.ir/article-1-123-fa.html

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

A

o555 e il 09> (29 (28 2 Fhe i Sk oloy s

o‘)i;.? PR faui 0j9> 5o “.’L.’b) —u':J)Lf ‘_,,-’9-'-“)-?) 6L‘°J"\"° -) JT‘\?

aoles ole
(I g S0 S0 (s
A¥E Y NOF Q= NYPy L AP L FAD e LA g S OAD o [ SYD L, L FAD L YN ()9
VEEIY NEY Y0 Q= Yy py +-\Yep, +E/ g,
IFRTANRYAR VAN A O LRV RY A o NETRYRA'E s NINE SRV RYAL o NENE RV RS &' s NENE RV R0 ¢ o MIME RV RS v s RIS VA o ols,>
VAVIO - IYEY NYS Q= -¥vpy - VAP, + NP+ Y P+ /0% 5
YWY VYN [0 Q=-/oYSp el AP + o/ YAY als e
VWelo o oYOD oIYYY Q=-/-vepi+el VAP A/ NYPy A+ S YPy +o AP VAP BYTgT)
AETZAZNEEYA ) SEEEVER VAN O ERY RYVY o METRY RYA & ¢« MENETRY RY-NT ¢ MESETRY R a'7 s IENETRY RS o 4 o PN R A VY2 g
YN MYE e Q= aapi+ /Y Py +-/ v ol
FAY XYY NEY Q=-/YSp i+l NP+ AP+ P 0P o E P YN 1
WYY eNf Y Q= vepi e/ VP P VP o 00A ©o
— - - s el 3 b, agd oISl ool
VYN Nes Ny Q= evep Y YYD ReE

o asbly 59y (SN Grzed Ll (Ko
SR R 5 Sl (2998 olo el
A ) Gl 59y e Sk s il g 3L
g b p e oo (g0 g Sl wloys oo
S50 yzul ojg Sl zap 90 o oSl
G el ole a0 dim o .l Al | aslllas
@Yl oS lhe oo sl asdly 5, Sk liee
Ol e ol Jloy05 5 0595 (e 20 0
Sl o)l slagSl g5 s o g 0lo 5 olo g0 yo
5 oo g9l pS Jad gl ST oS
Lasein 5 olo (69 9,90 ;0 .(VF) wib oo wuuls
39 S et 535 oS &5 e polas
3l 3L 2 057y Ol 5l e 59, 5 andly
plo SlST L ol Gados onel Cans a
Sk g S g Sl 0yl Jsere glaoges
sl Slemea (VY VY X V) i 59,

|

Wl 2GRN By | & A les

plxl 385 g9o90 b alaly jo (g0l Dlallas
bl el alie GSel ) g conl ons
20,55 Lo (L3 Slidios b gy edel Cawd
ol ool b3 50 dwslie B 5)lge 099 ol b
dS Ogi oo Latin 0del Cawdds lS owyp
Oy (SN)L slayg, olaws alides slacls o
S 5l g 009 Sglie asly 59, 29 2 S
2 O 59y 7 (SN B ol asiul s asdly g,
Sobles ged9e (nl A (o0 i ol (398
9P 209 Slly, g wg, e DS
5 Jyad b addllae 9,90 50 sl o5
Lo Jalge plo b 5 8 Giliso (glaele
Glaaisl L a5 wilioo Sojslyaue 4z o
2 P Glapiie 6 ndo e sty 0 S
O ol Glsen Siiglsyas slaanl)s
O by GYolre wiel Cuwdds sl Joe ol

coyo i sl sanl g e slaele


http://jwmr.sanru.ac.ir/article-1-123-fa.html

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

19

VWA liae) g 5l 18 0,lods fpgas Jlow udul 0595 Ca e dnliiimgsy

e glaole jo 059 axdly 555 (00 e )0 B (lojg) (g s 5 Lo 0 lailin] (Sior g pS e Y J5u

A-N) 5o ety S0 slogs,

39y dlass

Sk ‘jffy ole

ty  ts te  tf oty oty ot t L5 39
D al® )
[P SARYEN ARVA R PRV ES 7S FE ) SR VAT-Y SRV A A R o
4 adly 5s)  nye)8
VY Ve WY AU VY - VAUY YOI Sl sy
B _ B _ B _ ./‘ﬂ\eiﬁ ./\‘;YM; Luw)..a ) .
) adly o, Cedges)|
- - - - - - & FY oS i ds o
- - EA ARYRR'A ARV RL VARV A D & GUNIRYAV S ARV AR 7 S OV R 15y K ‘
L slo =
- - LR7A SR RY) SRR V) SRR R V7 N £ W V) SECK g RN Je
- - - - EAA SEERVELY SARYAYL SAEY) 72 S PRI
v adly e, S
- - - - WEONE YAY FYA oS e asye
- - - - - RAANRY ) 4 A DA Ly cu o y 15y |
L olo
- - - - - Yo ove S S ORRU 3 a
- - - Ry SR AL R RV AR L SRRV S Ry} Y S COIOPY
¥ asdly s, et
- - - a5 YYN O VEF LA SR (R L WK SR WSV
- - Y CS VSRR SRV A R E RRYA Y & SAEYA £ S PR i
¥ adly5s, e
- - - YO/ AAZASEEER VAR & 7AR TR s VA K S WSV
B B B _ _ _ ’/‘VASE} ./\\fﬁei‘;é La.lv.l).ac ]
| asdly ; T
- - - - - - for 0 0UF Sl ao)o 709 ¥
- “JAY " , Y ANV I SRV PL RARYAY £ iRV o S R U R ’ g
d=9lg | S
- V. - AIY YEON W FR el soye 2800
- - _ - RIS NRYEL (ARRYATN- ST AR & M Py v 59> S o
- - - - AR77 NN 20 S & VAR 1 V7 SRCK ST UV J2

- Wcers B Joe adl Jooadls
B S EPIRUA Js:d Jsd Js
AR S LAV

350 59y 09 asBly 5o, asaul
Voo oS lie vy 780 %

9 W‘J.QSJ db‘y S TN do S N o‘l,ilﬁ
Calies oS glaaY 3 4 Ol 3685 e
Jledie) g ooy rals 1) el 550 4l S
)‘ o 009 S ‘5.49.'9) Koo B 4\.,\.170

s idgy o dilato o gre i Bk
alizs sloole b dwo,e YOIFY 0> b 550

o e 3 OV) el a8 s 18 0ol o)
).o.‘>u—‘ 0)99- ‘_?5)7 (_'>J"> Lg).ub).ut OMT Cawddy

*

bl oo e )3 ) 50 Folaw 0 (gld Sme i

5 e 2oy ol m LSyl

sy, ol 4 oliws p e Gl Sen
Sojg> 10 gy g Sy, adgi » e Sglate
olxl g QU-:’SM 5588 5 aalllae 3550 5l
P b cde (V1 5 V) o)l ciillas
b el i (295 p nder Spame slags,
59k L s o5 (LS b g 4 (s
S pel 059> (el F12) oligS 35005 o


http://jwmr.sanru.ac.ir/article-1-123-fa.html

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

Sp ol S s @ sl 5 e sleele
5 Sy oliunl o SW)b Glyea
b Sl 4 Ol has pas g adhaie pulidlya
@ s o bl e lie el 5 5530 slaels
oo sladzily L aS Cend 009y Jlo o, (slaols
SUly, 3L iledse o o s LS s
Y 5 Vo) sjls Slepe e J.aj 059>
Geee yol Guid leael Cawody mls
sljgy 9 axdly 59, o)l &5 Sged Ganzex
Sy it gleslie e b ety
b oS5 (ye ol ojem 5o asdly 5o, U,
ool 03 fhe wgliite (sl sxe gobaw
L P et Sk s, ol ez
SL e e ol S0 Sy 4 s
by abe sl laojs> gl ol 385 (e
2 ol cnl F5e Gloj g (G Dl @ a2
b el 4 abloe Dbjgpd 5l (295 (o0
Slidos plxil sl Jocdy gaipez 4 azy
,9i8 el Glable  ple o0 pes s
» el e a4 phows sl
P Ot See by, Slaed sl pgas
Dy oo gy sladhais g slasl sl yulids

o555 e il 0je> (295 (@3 2 e iy SWL o) s

e Sk ol s noys b sleele o
ol a5 wilioe 4y BB iy 59, o9 i
Jad 2975 iR (B ogd e 4 gadge
039 Jler Jad )3 (W0 (LS slailg Wl
al ol s pels ploy GRlBl ol o oS
oo 4y |y Lole 'l jo ddlaie Jow 81,55 ,000
oo polae e el uzer o
Iy bl g ol e cciigues)l slaole o  Sion
g adhie SiSdes ol clea Glgies
oy 9 0,85y Ls“’l" 0SSy W?ﬂ
G5 el 28 o o IS ol
Ohisle by 59) Jleds oy Slop (sloodys
Sl Sa b o g98g aille a5 (VF) conils
Gl 8 SNl el Sk o g
S Gl s ail oo cBly cpl wue ool
53 53 Oty gy Sk Rl pae
bogio (09 b e @ 58 wiaul g ey oo
adbie SI- (Sojk 9 Bn S0k g Ol az e
O)Sen 5 ol Slides 10 gadse (al 45 0o
Jol> Sy, slml yo lga sl Coal (e
Sy5e so Jlo 0w Jgad 0 g S 9d
Ok Ol (Sa (V) Conl a8 3 18 ST
2 sl o> 3l (e 8 5 Sk polis

&lw

W

Aizen, V., E. Aizen and J. Melack. 1996. Precipitation, melt and runoff in the northern
Tien Shan. Journal of Hydrology, 186: 229-251.

Alizadeh, A. 2000. Principles of applied hydrology. Astan ghods publications, 735 pp.
Bonell, M. and D.A. Gillmour. 1978. The development of overland flow in a tropical
rain forest Catchments. Journal of Hydrology, 36: 365-382.

Das, G. 2000. Hydrology and soil conservation engineering. Asoke K. Ghosh, Prentic-
Hall of India, 489 pp.

Descroix, L, JF. Nouvelot and M. Vauclin. 2002. Evaluation of an antecedent
precipitation index to model runoff yield in the western Sierra Madre. Journa of
Hydrology, 263: 114-130.

Dooge, J.C.I., M. Bruen and B. Parmentien. 1999. A simple model for estimating the
sensitivity of runoff to long-term changes in precipitation without a change in
vegetation. Advances in Water Resources, 23: 153-163.


http://jwmr.sanru.ac.ir/article-1-123-fa.html

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

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

VWA liae) g 5l 18 0,lods fpgas Jlow udul 0595 Ca e dnliiimgsy

Ewen, J, G. Donndl, A. Burton and E. Connell. 2006. Errors and uncertainty in
physically-based rainfall-runoff modeling of catchments change effects. Journal of
Hydrology, 330: 641-650.

Kumar, A. and G. Das. 2000. Dynamic model of daily rainfall, runoff and sediment yield
for aHimaayan watershed. Journd of Agriculturd Research, 75: 189-19.

Lange, J., C. Liebundgut and A. Schick. 2000. The importance of single events in arid
zone rainfall-runoff modeling. Progma, 25(7-8): 673-677.

Liden, R. and J. Harlin. 2000. Anaysis of conceptua rainfal-runoff modelling
performance in different climates. Journa of Hydrology, 238: 231-247.

Mahdavi, M. 1999. Applied hydrology, Tehran university publications, 401 pp. (In
Persian)

McCuen, R.H. and W.M. Snyder. 1983. Hydrologic modeling, statistical methods &
applications, Prentice Hall, 563 pp.

Moore, R.J. 1984. A dynamic model of basin sediment yield. Water Resources
Research, 20(1): 89-13.

Moradi, H.R. 2004. Floods forecasting based on situations of synoptic systems in
eastern north of Iran. Journal of Geographical Research, 19(4): 54-70. (In Persian)
Nearing, M.A.V. Jetten, C. Baffant, O. Cerdan, A. Couturier, M. Hernandez, Y. Le
Bissonnais, M.H. Nicolas, J.P. Nunes, Renschler, C.S. Souchere and V.K. Oost. 2005.
Modeling response of soil erosion and run off to changes in precipitation and cover.
Catena, 61: 131-154.

Pyasi, SK. 1997. Memory based input-output runoff and sediment yield models for the
upper Ramganga Himalayan catchment, Ph.D. dissertation, G.B. pant university of
Agriculture and Technology, India, 189 pp.

Razaghian, H. 2004. Study on effect of spatial and temporal distribution of rainfall on
flood situation in part of Gorganrood watershed, M.Sc. Thesis, watershed Management
Engineering Tarbiat Modares University, 55 pp. (In Persian)

Sadeghi, SH.R., JK. Singh and G. Das. 2000. Rainfall- Runoff, Relationship model for
amameh watershed in Iran. In: Proceedings International Conference on Integrated
Water Resources Management, New Delhi, Dec. 19-21, 2000, India: 796-804.

Sadeghi, SH.R., A. Nikpour and SA. Ayoobzadeh. 2004. Daily sediment estimation
using dynamic modeling in Kasilian watershed. Iranian Journal of Natural Resources,
57(3): 391-402. (In Persian)

Sadeghi, SH.R., H.R. Moradi, M. Mozayyan and M. Vafakhah. 2005. Efficienency
different methods of dtatistical anaysis in ranfal-runoff modeling (Kasilian
watershed), Journal of Agricultural Sciences & Natural Resources, 12(3): 81-90. (In
Persian)

Sadeghi, SH.R., B. Yasrebi and F. Nourmohammadi. 2005. Development and anaysis
of monthly analysis of monthly rainfall-runoff models (Haraz watershed in Mazandaran
province). Khazar Journal of Agricultural Sciences & Natural Resources, 3(1): 1-12. (In
Persian)

SCS. 1957. Engineering Handbook. USDA, Soil Conservation Service, Washington.
137 pp.

Sherma, T.C. and W.T. Dickinson. 1980. System model of daily sediment yield. Water
Resources Research, 16(3): 501-506.


http://jwmr.sanru.ac.ir/article-1-123-fa.html

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

VoY o555 e il 0je> (295 (@3 2 e iy SWL o) s

24. Singh, V.P. 1997. Investigation into effect of the direction, spatial coverage & temporal
distribution of rainfall on watershed flooding. http://water.usage.gov/wrri/grans/la
watershed.html, pp: 1-7.

25. Smith, M., V. Koren, Z. Zhang, S. Reed, J. Pan and F. Moreda. 2004. Runoff response
to spatia variability in precipitation: an analysis of observed data. Journa of
Hydrology, 298: 267-286.

26. Szilagyi, j. 2007. Analysis of the nonlinearity in the hill slope runoff response to
preci pitation through numerical modeling. Journal of Hydrology, 337: 391-401.

27.Wang, G.T. and V.P. Singh. 1992. Discrete linear models for runoff and sediment
discharge from the loess plateau of China. Journal of Hydrology, (127): 153-162.

28. Regional Water Management of Golestan Province. 1992. Statistical report of
Gorganrood watershed, 56 pp. (In Persian)

29. Yasrebi, B. 2005. Priority important Haraz sub watersheds based on runoff production
Thesis of watershed management engineering Tarbiat Modares University, 90 pp. (In
Persian)


http://jwmr.sanru.ac.ir/article-1-123-fa.html

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

VoV VAN Gl g 3l /7 o)Loaﬁ/ﬁijLu}éq]ojPCﬂﬁMMu&5}g

Estimation the Effective Time of Antecedent Precipitation on Output
Discharge of Tangrah Pasture Water shed

H. Razaghian® and SH.R. Sadeghi?

1- Instructor of Payam Noor University and Ph.D. Student, Sari Agricultural Sciences and Natural
Resources University (hrazzaghian@yahoo.com)
2- Professor, Tarbiat Modares University
Received: September 10, 2011 Accepted: June 24, 2012

Abstract

In the pastures, floods often happen due to surface runoff and violent storm. Initia soil
water content has a direct influence on the infiltration capacity and as result on surface
runoff. Hydrological models are strong instruments to investigate the main physical
processes involved in the watershed. In the present study regression models, obtained
from relationship between independent and dependent effective variables on runoff
production. Through modeling used in this study, the daily precipitation and water
discharge data for the period from 1974 to 2000 collected, refined and anayzed.
Subsequently the pertinent models were recognized with using the concept of dynamic
modeling statistical software's Excel 2003 & SPSS 11.5. The analysis of results showed
that the effective time of antecedent precipitation and the most effective daily
precipitation on daily discharge. The results indicated that the antecedent and daily
precipitation were affected on the daily discharge of Tangrah pasture watershed in
duration of different months significantly. It was also found out that the daily discharge
was affected by the precipitation occurred respectively before three days while this is
contrary to emphasizes of other common methods of estimate of runoff that was based
on effect of precipitation of fifth previous days on daily discharge due to specific
governing conditions on study watershed. The present study emphasizes determination
of exact quantity of effective antecedent precipitation in different places attention to
effective spatial & temporal changes on output discharge of watershed.

Keywords: Antecedent precipitation, runoff dynamic modeling, Tangrah pasture
watershed
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