[ Downloaded from jwmr.sanru.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.22516174.1398.10.19.10.3 ]

[ DOI: 10.29252/jwmr.10.19.204 ]

WAA b 5 Jloe /N 0)lous /o Jlos el 0jg> e asliingy

o b gl 5 SiabiS ol S

5] ejg e colingg, Jﬁw b,o).gi Qlyv,«a& )-3 d}'b}é@j c—’l&‘-\é' ‘r&;
(SEE (295 woul 09> 16390 anllac)
T Ry iy o Slins desme o (o)l ubad acbld

5 ozl g o sl wi)) ol )87 4 gal 2l -
(m.nohtani @Uoz.ac.ir = Jyguse siissi) « B ol%tils WSyl g gy 09,5 okl =¥
3™ Ju.]o @L‘m 9 d).)9Ln’;§ P?l" oKuisly sd)l.)}t}({l ‘5\):53 ‘55@1'.}]3 9 29> OL"‘)& d)\b}ﬁéql 9 Jch @l‘m Js u)hl .\x;,l uahﬁ))lf -y
AVIVIA i pdy oyl AEIVIY cél s )b
YV BYeF aman

FXVLES

&l ol 05 &8 )5 41,8 cwy g1 3590 HEC-HMS Juo U Jowwr D90l (6B S509 3 (5,19 el Cololadl 31 asfllae () 4o
e Sl b g and G980, plwlp plwl )3 SEE (295 9 Byxe 059> ClEWbT Jao (2w )lie] g (2buwly (21
9 Mg e (lp omd Cupd g WIS Gl Cupd (amd slld glaojll g G T g0l @S 035 JeoS
O W 2,5 a1 digad g bl sWojga Juw d90ul (glwanes )3 Jso (2,5 HEC-HMS 413310 5 00ud (6 5Lwdensd
2 Mo 0 po Ao 1 O 900l Sloguasd 9 8595 (o599 ,0m Joadl uSe Cuwl diundlys (5,15 580! Ciloladl a5 313
Sllos ol 2 og)e a2d (A (51> dxo g0 dg ¢ [+ ¥V g o[+ TV cofe ) L ply Prae b o T ) oMo o2 9 S
Sl 03,5 Joani i a0 y3 VYL 9 AN i Fasn 1) OMaw oo § Sy (29 810w 4 Cand S5 5909w

HEC-HMS ‘QM”W o> uS.y «® &éﬂb}:ﬁqi Sloludl ¢ Jaw b,o.;.gi :d.x.:.ls ‘slhb)‘s

AOY) ohlser 5 (lojg el oy ol aop YF EPXER)
Oliopted Ojlos jul o> lojlo 5 Sujglen Clles Sida Gl s aslal 5 s ) i A3
NBley 9 SCS gy il odliwl L1y e Sy 0 olasd 2 &S Gl 0ad el (b plio (391 3900 5 oliE LS
aS ob Gl wbs ol HIE ey 3y50 HEC-HMS 2 o) sl HLEE IYAS Jlo & gt pl dmy s
o> faliuoy Ve ) OMow w9 ol (23 oPiel )8 i 255 g by sl G ) b e
HEC-HMS Jus 3l oslitwl b (V) ploppd 5 e )ygr ol 3 S b lie co 55 oS gysbo 4 395 D)y g 5]
9 95 el oje Jew dgeil p (g)bgul Cllas U Ll (V) 00 Jled 4 00 g Conn () OMane
5 Soislen Ollee a5 oy lis 5 03,8 o5yl ) ope Lis b oolyon adgs wiSlo Lelanl 5 (oolasdl Cunsy
5 22 YEIVY B 1) OMew ol (23 obogel (Sl cnl g ozl Glaal o jiese §) (S 5 ) 4l gl
uL*“‘ Gl o3ly ials” as s YFIVA B 1) OMw o> lojlo 4 US\,)?J},\,‘UJ_,),,\‘, uzl:;u o gy b 5l 4
VL Sl o Lo glacds 3 138 kBl w5 oyl 5 wleg] 5 LOA) spine el
S Gl 0ad i O o3 5 sl (23 2 bRl ml &S b))l el Sl g 5588 53 038
cbous » wlS Lubg ol Lald bbb wlg e 5S¢ g Limd bl oLl jglate 4 osel oo 4 @loldl
slaojlo (il @ (39 S8 imen 9 UL YL (bl Sl phbolinl el Jsel laySaly g
JsrSore b (W) ohlSen 5 ojdsllee Al ()lbgsul  Cguome oS 30l (slaojer ol Cupte (ol
Mo gl (2 Rl )byl JTHEC-HMS Jue OB 9 B0 55 end plnl Clidss ales 51.(V) 34000
QUi g 038 (puyp 1y (B (bl wig sl oje S o)l 50l 4 g e 598
iy Jlo Voo oY CusSiloygd 45 gl (2045 Lol JyS Olalsll p5b oy g (Y) olgdliy o (o)
YOIYA (i & oo o2 g 202 WIAY 9 S2IVY (i 5 U808 jisel 0je (Sofglgpnem Laulpd s 50 oM
(02) ylSen 5 oy Casl Bl JialS 10> YOIAS 5 HEC-HMS o | oslil b ¢ by cloulyl il
ojp> Sejdorin o Shy » el ol S B 1) sl eje bpsl Clles I aw g S8 Ll
LS 5 23,8 gy HECHMS Jua Ll gl el ol e o (b (0 3486 golis 0538 (G3lotenss
2 Se po WIV o el @yo 0 K> hag a5 0oy Q8 1 0A) gl o ials o calisee slaojes pj glise
BLol llg) pe 4 oS o WA g gl (23 @ b o)00 (BIEIL ol ol Sl OV o g (1oy
Loolen ganply Wb olis (7) o5 5 ol Ol (V) ghler o opusl il o pials s sl
a3 e Bl 8oy 00 |y Qllgy (03 bawgie US> 3 1) OV ol (03 39508015 350l 859> syl sl
el oj> | (2ol slass whisl I (V) OhBer s (bl ao) Ve FY g [l Sl g o o
02)5" (5jloded HEC-HMS Jl8le i L) (lb 09%is 1) OV gl (03 s)bjsul Sldas ggamme )3 5 03l
Ol a9 S ()b ool glrojle elisl wisly olis 4 Sl Lol ol () olyKen g colad cwl 03,5 i

Gl 03)S" e 720 a3 1) ly oleob—lies jul 09> s zgl (05 Sy dw
1- Check dams 2- Tsngvn



http://dx.doi.org/10.29252/jwmr.10.19.204
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.19.10.3
http://jwmr.sanru.ac.ir/article-1-807-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.22516174.1398.10.19.10.3 ]

[ DOI: 10.29252/jwmr.10.19.204 ]

Y0

Cox GeghS Yo 0 B (295 9 Sy 0j>

b OAS YO YV ldl e oo o 5 SLUS ol g
BYE f V7 sy g LBy OAS TSV
Aali oje> i 90 Jold a8 o)y H1E Jleus Y¥© 0" oV
Slldl gl oje) igei g (o] Slles ()
PP egsd (sl ulid sl (cuslie (550
calie SleMbl 352 (ypimen g diged g Jald 0jg> 1) ¢
Jio mwlael 5 ol (ohb car @8
Js p .as)f Olsas) 0jg> O?.‘ FRRW g0 EC-HMS
9 ool o8] Cusbae g dald 5 diged 0je> (V)
» 9 Gl odalin J.Jls o)’9> pL d).'i.as).\?m L;Ltacliimi‘
9 Wime) (ol ((Sdsire Cluogad (V) Jo>

WA bl 5 5le0 1N o)lod /omd Jlo 50l 039> o yte dolidimgly

slaojle a5 Wl Ols (\“) OI)KAA g (obws
oM oo dops PENA ' Slolls ojss (gylas50]
Soselan llos aSul 055 b goazme 53 .Cuwl 03y il
sl oj Sl (g g 3 g lojl ol
Sgais] Gluogas > ol @lil Jg sl osds plol Hou8
orguonel g (ogucne SIS Al IS sk 4 g e
)55 )5 drg 3)90 Job JB 2o JSiiS 5 Jow
2] bl i s ol 10 el
Sge SE (255 5 Byme 0j s dganl Sluogad
ol 0A c\d/f )|)§ =)

WHN

WHN W

{ W g, 9 S0
oald L e Ll (g)bisul Glles 5 lolidl cursg axlllas 3 )90 ddlaie
wl [
58"35'0"5_58“35'30"E 58“36'0"L58“35'30"E S8°3IT'0"E
B 3yg0 dilals Loy =) JSU
Figure 1. Location of the study area
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Table 1. Characteristics of Kakhk Paired Catchment
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Figure 2. Observed flood hydrograph in experimental and control Catchment (February 1, 2013)
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Figure 3. Observed flood hydrograph in experimental and control Catchment (February 2, 2012)
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Figure 4. Observed flood hydrograph in experimental and control Catchment (February 26, 2012)
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Table 3. Theresults of T- test for the observed and simulation data (HEC-HMS Model) in Experimental and control

Catchment
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Table 4. Results of used Statistical criteria
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Table 5. Comparison of flood hydrograph characteristics in Experimental and control -Catchment
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Abstract

In the present study, the impact of watershed management practices on flood hydrograph
characteristics was investigated using HEC-HMS model. In order to design, cdibrate, and
validate the model, data from a representative paired watershed (Kakhk Watershed, Khorasan
Razavi Province, Iran) was collected and field surveys were performed to have the dataset
further completed. Results of paired sample t-test, relative error statistics, Nash-Sutcliffe
relative error and coefficient of determination for both real data and simulated results utilizing
the HEC-HMS simulation software confirmed efficiency of the model in simulating flood
hydrographs of the control and sample watersheds. Based on the results, watershed management
practices could attenuate hydrologic response of the watershed and flood hydrograph
characteristics such as flood coefficient (p-value: 0.001), peak discharge (p-value: 0.027), and
flood volume (p-value: 0.026). Moreover, a comparison between structural practices and
biological practices showed that, the biological practices could further attenuate the peak
discharge and flood volume by 8.8 and 12.64%, respectively.

Keywords: IT_I|(I)EO((:j nyl\(/ljré)graph, Watershed management practices, Peak discharge, Flood volume,
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