Journal of Environment and il waign 9 Cunyj lazao alao

Water Engineering YLV I-TTAY @ O
ISSN: 2476-3683 ;

Z5S S piul 0je o 4l O (gilulaz s g, b))

Slale 3w g Slbale Jole

Y\? —YTA Oleis ‘W'QV }m{l{‘ ¢‘~ O)m c?b)sé

Vol. 4(3), Autumn 2018, 216 — 228

DOI: 10.22034/jewe.2018.63434

Assessment of Base Flow Separation Methods in
Karaj Dam Watershed

Soltani A. and Soltani M.

wWww.jewe.ir OPEN aACCESS

w2l (gwdige § G jlanme alzs 7,5 g jsul 0je 0 wlol siluliz slabs, Lb,lOYAY) o Slkle 5 ¢ Slble :allie opf & gl
XV — YYA ilomiao & oot F 098

Citing this paper: Soltani A. and Soltani M. (2018). Assessment of base flow separation methods in Karaj dam watershed.
J. Environ. Water Eng., 4(3), 216 — 228. DOI: 10.22034/jewe.2018.63434




L 4

Sl 5 glalo YV\#

T S il 0jg> 0 abol gilwlas sl sigy b5l
"Gl 5o 5" ks Jole

Ol bl el ygipley oSl (55)5liS” (5,5l 5 (quige 03,5 (sole Slo e
Sl eyl ()l crbaslio g (55,0laS pale olXiils o5, losu] cwaipe o)l owlids IS aisgol jiilo”
SOltani@PNULAC.IT : Jstums odinsoi®

MR

RAEVIRS JRYN IR JOR VPN [rav/ey/vy] i, 5550 b [Vrag/Ne/\] iedl yo &,

oS

Sy orizmen g cbilis (] 5l gy ealital (sl 0l 059 S5 50 4ilS0g, Calise (5la yane Slaal )3 09290 LT wlie b3
5 ol Sl Sl bl sl Slly, adgs slaanTp calis (onl oo ol (5500 JBlox lbyz 5 Joms (maien
2245 3l 0929 Al (20 ilolaz gl iz laghy, wdbioe Cueal b 5 ads> (Sojglgyaee il sl O )8
sae ild ) g oyl S (aS p sue S b Gloj soil oS e Sloj o3l e o sla b, 5l asdllas ()l
IV Wl VY bl (50,90 b )5 ailsog, adga (6 ey i oKl ez 50 4l (00 (lulaz (slp ol )l g0 (a8
s slaolKigl 53 45 8l LA b W dvglie 3g, o ioenlio s yslaieds by gl s a5 aslial (VF5R
ol e o siae B 0529 pac Loy /A0 o +/AVD Ll polie Loyl b G ot sae ild hg, 09,Lis 5 lelS
Oy 5 L 9 9590 Sloollival 1o 0Bl aly (20 9500 0 (erlie (hs,y Wlgi oo S lbiul Blyzul JBlas olie (ioren
polie yaizen g bl ol o jlo e NS 5925 pae Lo +/AVD 5 +/A0 Ll polie b o telyl SO 1iS oae xS
sy 3ol So (AT vae plS g, cnlple 08 e Al (20 ilelaz o penlie By, 9 jlaitiul Sl Bl
25 gl e o] SeS @ e |y Al (0 g polie 5 00g: 510,55 Gz BT 0 S 0 VL

ol gl g a8 goae jild Bl Ty 00m SIS Lol (gunds sbdojlg

VWAV 5l ¥ oleds oF 00 wnl cosiiges 5 o Laimo alone

L 4


mailto:soltani@pnu.ac.ir
bshahmorady@gmail.com
Typewritten text
216


Y\v

ol of gilulaz slass,

4

O e ey ol gl eel Cewsa s el e el
(White and Slot 1993) cus Lo calises i
350 sla by, awslis 4 Ghanbarpuor et al. (2008)
Gl Jelos by, booplS el eje 0wl (o
s sl Lol el oz (a3ls guyn s T SaSes
JAVD ape b (5T5k soue phd g, a5 wols las
adlaie ol 2o gl Al jolateay By, (338 Olyieas
ousy 5l o Hasani et al. (2012) .ouib oo aslllas 5590
P55 9 PART gy g0l 50 5 o (285 5 s0e 2ld
oolainl (609 0um slaolKing! sloosls I T rbge aieS
2 a kol 4 jo a5 ol las byl @mls ws,S
P9y Sgyed ol ;0 5 (D90 dineS By 39 yed ol
Jds 4+ JAVO plp o jlade boyel b Sy (5125 dae 1lid
&l lin g, (SD=0.04) o ,lastiws] Byl ogs ol
Rahimi et .culaldog, IS b= 5lab b, S
SrSoslail by oo sleesls 5l eslanwl b i al. (2013)
30 awsS 5Ll 6 ieg 0ue oliin] Al YO 0,90 SO 0 oud
Aoy, 29 5 sl Caws 4 Sloj (5w sl Joz a0,
2 kad Sloy s sladoe g wols I8 aslllas 3590 |,
83,5 bl 1y peiine Sllg) 5 aaly (@20« JS (@20 slaosls
Eyozme jlodd Jol> 5 (00 &5 W, azi (nl @
S §F8ly e peiitne SUly) 5 4l (2 St
FARIMA (- o+ V)V eV er) Jowe jlonds gmien IS 20w
sl iy, byl 4 s Taiemori (2014) sas o 4l
5 SaSas asli Sl ol aly o0 S8 Gl
Sl jild oy, o8 Cosl wiloyy (28 b3l b
SESE 0 gy (eSS Olear (1ATO SLlL b a8

A Sl aslllas 8590 adhaie o 4l oo
SiSdesd g Sis 3ble s> olpl Senl 4 azg b
Sz bl o laalbsy, Fitw g opbor g
sl cllyy Sl Caxdy Grizes g wlad S5
52T (b ool @ St az g po3l 5 (S
oS ol sleojem 2 (D 5wl (@ Slly) Cunds

3. Local minimum
4. Autoregressive integrated moving average

doddio —

e Gryebn 10 S92 e ] @lio CSlid Lis )3 059l
9 g_)] GL».A wdg.\m el )‘0)5:5).3 6“’)"5 wl )‘ u’|
U e gy ooz Lial3dl 51 oL a5 Ol 4y 5Ls aldl
OJLL.MJ‘ ).u 9 w‘ LS)"""" 60‘5? u.u).nxo Qo> LSLQWL».MJ 9
9 S jop Ceb b pl 5l Jeole g a9, 0
odg.b)f u] @Luo Co pde u"ﬁ-‘"—" ) @5)5‘)5) Sl
-4 ol (Hosseini 2014) oib oo 5,950 vl slooje>
olye - liee sled 4y ludl iy g1y 00le o 3 Sl lsie
Lis 5 5l o3l nlplt sl Jlez ol S O]
6[.:;4.4,[3)5 U‘J‘W )‘| @L;o O:’.‘ )‘| Loy oolaw! 9 ;.j dLm 9
&l 3l zmoro SleMbl ils ey . abl oo j5uiS B dxwgs
Gblie ;5 pan (al 9 505 saspie 51050 )0 (532 )40l ]
0gb oo ubu! o0 ddlate jo 5l o Sisass  Sis
2l oo coeal o4, (Saadatinezhad et al. 2006)
Copae ;0 Sl 8 (o9 Lo 9 Sosglg 0 RERCH e
Ble 550 Slegdge I So b bz 95l ol pla
(Hall 1968; Tallaksen 1995) ail oo b jsly o
(prlioms O ygody b (90 el Sl OIS &8 &l
5 S ny Ll g e Glanddl o Sslae sla b,
w‘ R oole 4.’...»9.’ )s.b.;.n U”‘ 4 L);L’; QSM"LWL)'\'Q)
Siglgep Oldlas )0 age 1wl oLz gilulae
CotsS gilw e «lilyy (oL (oS Slasilo o sile
ol Sy 5 Solite sl o8l 4 515 08 5 (e
(Ghanbarpuor et al. 2008) <ol o slorios
5wl by ases Glp o (Ll sla g,
l.&bu] ).u...\.u 45..." ps)sls 9 w‘ AW oolo 4.&...45.1 g.)l.:‘s)
Sl g, LQ’Q—‘ szl ol wsyls o sl
oy G0 s,k a5 (Arnold et al. 1995)
RSBy 5 3.80,8 oS Canl zihae gy o Fesle lgieds

1. Base flow
2. Recession curve

VWAV 5l ¥ oleds oF 00 el cositiges 5 oy Laime alone

2


bshahmorady@gmail.com
Typewritten text
217


Sl 5 glals

YA

L 4

L 4

o ol oas LSa5 Ylagos Ll L henS (olgns
e iS008 e Ao el Slel )l 5l S
M el b S el s olfiey] s &Vl Lawgie Sl
Oty el oddaulre FYA MM Lo mdaw 51 VOAA
el ,IL L siusl 4y bogy o 5 aYli lasgie S ,L jlads
S olas a5 cl oog LY 5 a8 AVl Lawgie Sk
Wy, ol Ks Jlo 4y Jlo 5l G5L oS Lans @l s
6‘)‘0 4.3l>.«)9) ¢ yiao )45‘ o QJSLSA )|J3 L;“'l‘;u 6&05;
0 o b sladileog; 09,5 50 (M 02 g 039 (18 S
b oo alB3g) SG oulidicdn,; Sl oS o )18
OlsS 5l )3 5l oy 4535 Gl bl oo (SlinsS o5
Spdior ot Slyd ded b (Shyd ol 4 Sl 4 05,95
Iy anllas 550 Bhaie 51 oled (V) S (Hosseini 2014)

S5 gy, -Y-Y

L 5 yeg,00 oius! ¥ ailyg, o0 sools 5l aslllas oy 5o
ST 2N W ool (YYPA-1YA ) Al YY ‘_g)LoT (50,90
wb ol adls b 5 abol il ol
“”‘_J.m Blam sla g, 5l 9 ¥ asewd BFI 38l 5 5 BFI™)
At Sl Gloy o3l gy FS e Sloj g3l s
90 (S p dae mld by g Mol S (a8  sue
A eolaziw! va).l.;o‘)li

& odls 39 Jlo i gy 2 iz 32855 (0l )S Geire
alizee sy, b o b aSl () s 5 B e
Solosime WS Ao, U5 (L sl al ol e SSas

o eolaul A g - e gesl el b oyls 0gg

5. Fixed-interval method
6. One -parameter Recursive digital filter
7. Two -parameter Recursive digital filter
8. Mann-Whitney U test

2 S5 sl Sal, 5 (Soicslio 8o b g o o S 50
inlpls el Ol ogeS Ll pd a > g b o molie Co o
ok ol by oS lie e S5l 5l R
sl Glojs> 53 ohoa piul 055> S 0 AVle 5 allale
(59t )kl s yaeliy 5o Sadans g Sas bl
L5 2l Gp oy ol Dl ghals (JLSas o pae
by Ol 955l 05 oslil 008 g (e 5 ol sloo yins
ol Slaal (S @y sl ojs o il lais, &
915 B9y pie (0 ATt (izeed el dalllas
Sl (o) 2 9 4l Gl (AP ls asls 1 g a0l 0L~
ol Glaal Ko 5l ead il pg, oelel o ol

] g

g 9 olgo -¥

axfllao 090 adlaio —)-Y

sl olelay )l peim aisls a5 7,5 o cewsYL ol 03>
St Job om s Ol Ol 258 Jled j0 900 el |,
1 o ¥ LAY 505" Jlads o 5T/ 5OV L0 5 TA”
ool gleojs> (Gatpendi ;0 Adg> pl awl saladly
ibge Sed a4zl slaadg> (n5S )5 Sl G selS
Aok o YYAAY KM? aalllas 8,40 oogame JS corlus
slatials )y s o S5 L5 adllan 3,30 42y
ass> pl Ho gl cnl oad Sis wily sloald g ol
s XYY M el b s o oF bl on ol
)l lawgin el yxio Lo mhaw SIVAST M glay )l o
YAYY M (DEM) ¢las )| og8, aiis pl8)l 4y a> g5 b asg>
KM/KM? 5" 055> 82 0515 o draslona L8 o
el oo a4 Jled 5l 2,5 dw ul o3> adlb e VN
Sheoless ol ojem 4 s 3logy Gl 510 - gz
5 OIS e laaileog; 0 pS s slaoje> 4 (3,0
—asls 5l 2,5 Gladilaog, 09l ce Sgase 09,2l ailso,

‘)-’Q‘)] «&)‘ ‘hS.:L.w).QAu ‘Qj)&)‘g ‘(OPE) o9, wyB GLE

1. Digital elevation model
2. Base flow index
3, Local minimum
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Fig. 1 Location of the study area
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Fig. 5 Estimated baseline flow and direct runoff from the total current at the Nashtarod station
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Abstract

Assessing existing water resources along with different routes of the river in a watershed is essential
for its optimum use, conservation, and predicting flood and minimum flow. In addition,
identification of runoff production processes is also important for assessing the effects of climate
change and landuse on the hydrologic response of the watershed. There are several methods for
separating base flow. In this study, the minimum local methods, sliding intervals, fixed intervals,
one -parameter recursive digital filter and two -parameters recursive digital filter method were used
for separating base flow at four hydrometric stations of Karaj River basin with a statistical period
of 22 years (1991-2012). Then, the results were compared to determine the most appropriate
method. The results showed that at Sierra-Kalvan and Nashtarod stations, the one-parameter
recurrsive filter method with alpha of 0.925 and 0.950 could be a suitable method for estimating
the base flow, due to the lack of significant differences between their results, as well as the
minimum standard deviation. For Mored and Sierra stations, the one -parameter recursive digital
filter with alpha values of 0.950 and 0.975 was considered as a suitable method in separating base
flow because of the lack of significant differences between their results as well as the standard
deviation. The one -parameter recursive digital filter, therefore, has high spped in separating the
flow hydrograph and can determine the continuous values of base flow.

Keywords: Base Flow; Hydrograph Separation; Recursive Digital Filter; Water Resources.
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