~

b WA Ll 9 5k N ojles /o> Lo )...>u-| 0jg> Cu pde dolidangly

il b e 5 53gliS pole ol
35 03 Cape aslinggy

Slaskin Jdoui g1y UAS‘}OG\W E oD (g ‘_,.3)3.@4 s
OlbsS ol s5ul gWojon p3 4l by pasle

Yy - 2 ) .
Ry 398 9 BB m)
(ra_hkazemi@yahoo.com : Jygus odiuus3) (5 8319155 95 9 Sjgel i ol (sl g S cblis 0aSimgd ¢bakisl -
S 39S s 5 sl i slojl (bl S cblis 0xSingy oluisls -
AV VY s gl AD/B/V+ by gl
Ved b Ad axan

bS>
Slailio Judod )3 gauRod (W) 3l 3l d jeme 1y Bumjolg s (50, sodId JolS iuigy (yladd
wodly 51 ookl b basgs 009,510 ol podladw (guisdniod (igy oy pikt QU1 jaliiody (yiRg3 (il 4D NS 0
4 byrjo (el ol £ 53 05500y 93 (S 5 (098, Jld o) I Ol LBl gl Gl Wy, il L
s 3 (31,5 31508 olss 5 dpslons csaell 5 (Kool e S0 sialyl b il olo S il Sla 2,3 Shaiys
€ ol Jole il sanly ol pad Ll 53 330 el VE o 1 ol o a3l B 1 83kl s ad ] 50! (083,
gt e oo o o 5 (£5) 5 ) 3155055 5 3585 ol 3,55 5 i ¥ busgio (i ly el S piud iowin
1 Jolds ol yodlides Cilises (o yog, & U] Jisms Jolge 31 a3l U Lrddgn 5oty yRod o OB Jino Jolge
G955 9y 42 Slaio Lauly) (uns il @6l 3,1y (g 9 BT 35 0 il dhold chilunod (57 )93 chilunod (iS58
GBJse (2,5 g Como ) el Cwdas bayig; plad (Rad glaog 5 sl a0 > S 5l S (515 Are ok 5 (b
b ] (5 Jse B3 s i ploni] hd o o Blhd 1595 (3392 Jlo b calhid Mol (y9051 GBSy 4 4535912
Crases > bawiz! Sl oo CEd oS 3 i gl b dglio JSHuSG U g duolne sl ool 5l aaliiw! U
9 Sy ko gl LYVIAYY Gliae &3 (ommd 390 (glad J8las Jud & " U 5550 51 dbold" g, 4 il e
C e w9y oM yke Olpeds YU (Nmod Cupd g 3 )lailiw! 3,91y gld JBlas g3 Rod allrio sl 7Y /AR

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-04 ]

[ DOR: 20.1001.1.22516174.1398.10.19.2.5]

[ DOI: 10.29252/jwmr.10.19.95 ]

W 0315 sl kg dllaie 40 Al e ad Wl gladkio 3597 (8l (o] podbunbin

Jxe 2,5 il ol (el o ol poaludus (saisaniss «glailaie Julod ¢ Jole Julowi 1 gulS slaojly

Slagby) oMo iy cuslie lado e s <l (YY)
iasg I ladae g e dabe cupoSen
2o Uiyl 021> 51,8 o g 325 3)90 1y (ol e bk
OP9) 4 Capd S sanadg T g, oS B S
9 Ol sl l3)03 0 (6 gy €83 5l (o0 Ak oS
shadlate Llodgaios g sl ) (V) san!
.J..?Ioa)f odlawl ua.:l),o alido gdRer i, 5 oM
alig) dpdn (25 5l ly (V) olyesls 5 (s5se
Slp oSV (Sen ggajl gy Gl o)l Gl
SHY) oaljawls g (Ve) (olagy 0)S oalitul (i Son
5 Oy cluod (0550 luod (n S35 s ske
390 adaio sl 1y 3l 09y 9 03,5 e3litul 09,5 Lawgis
2 (V) GhlKen 5 sy lodly asets dig (ig}
dhader (glagshg) 98 0y sl laoje yd (oS
auglio g (uyn 90 1) eSSV (S (90l 9 (5l
sl anpSen by o g wledly 18
Slooly Haswis lpedlide oy 1y O slddlaio
woe (V) en 5 ol by lie 30
ladlaie Jlos sl 1) 59y cnl 5 0dw) ploxil 41 39,400
g lae 5 (F) Ol 5 (Kbl ailodgel arogi Mo
OFe blie e slp sladgs Jlos ) 51 (F) oyt
3509y 25 ool Sojglorhe o Shy (elel »
obyr polts v ladlaie Jlos )3 )5l ) sldlaie

dodko
Gl calio (slaodly wiojls ol wlio Sl oo
Cl glie (&S 9 (o Copde Pl drwg 1) b oS
@ bayw ase 0 cwle oy daeS S (L
Lgspe sloisu ;5 canad pie 4 yoxie il wlie Clalllas
@ prie JSiie cpl 4 drgi D900 39S (nl Copde @
ol lojes D o i 4 Vo IV=Ye oY das (43850
L (V) w3 Gl lallom ezl bawgs Lol 186
@ odly prosd 0dds (65503101 glrosldy Cudgize 4 dn g
Pl pp g Ohegh dels Ll BB clhasy
loodls | ases Sl 5 cub gla S5s bls)l osas
slaase @ bly) mesd Gl (Ken (ase by
Gy it o imgs oeSt (YY) cwl Ll 231
Pl 4 (Soigdgrhn claadie sladate filodse o0
Sy byiagh ol I Sepp 3 &l o,
0 03,5y piizte duogl wlel p (gdSed calisw
A (gaddgd yidoh cpl jd oolaiwl 3)50 gy Cawl
Gl S 5 S & cwlaesly | e
G g b s gaanb psliea, Sl asis
oatuie sades L ey, S 4 sadcuby la S
3)lge dlejl g calise pole )3 (gaaded sl Il
o) des il il onds ealitwl ol bl Copie b agye
ohl&en 5 LSle 5,8 o)Ll 53 5150 4 O‘gga Oladss

1- Hierarchical Clustering


http://dx.doi.org/10.29252/jwmr.10.19.95
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.19.2.5
http://jwmr.sanru.ac.ir/article-1-685-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-04 ]

[ DOR: 20.1001.1.22516174.1398.10.19.2.5]

[ DOI: 10.29252/jwmr.10.19.95 ]

W

(V) ohler 5 o) dox I (ke pdiine Ay
(V¥) BBLAs 5 (FF) ollKen 5 syg00 (10) o203
sl 00 EWETY

&S ol RS ‘o.\‘ipbu’l sl pingh clures b
2 Baae 4835 ol ing 3 (sauSon b, J odlisd
)SI e Ll 0dgs wmm xL.) Aoyl L)"““"
015 ploxl s boy (abjyl 9 (rp pogad & Slidos
Canlo 5 £ b basye ylol (slaymsls b 1y L by, cud
4 g Slody I3 bl dj9e aupSen by (5
slagpyy jI Jols ladaio blg) <8 (pyn goge
0555 okel Jacds (slouyy b 10 lazslyyg cilisee
sioSen slagdyy (yp pepad ) (el Sl
wb o pasl gldhaie LS jolaiea (olye aluls
b oS odalie Ol)'.’.‘ )9,.‘5 5 u"L‘*’] 9 Sladlaio C.‘a.w Pl
Slaganainy 4 e ilite glalsyy Gl 4 g
P okagh Wl al (Sen gladse Sl Slite
Cage SpSen by (ppcwle CELS ogad
bl Jdoo o edlatel (glp Sledbl a4 laws
dibaie 3 asp Ol ple digg Cople 5 Seisdekn
GBSl g oy gy cnl Jl San D sales iagg
sloje > (Slpedlade auoKen B9y (il
Lol Olo)f Ol;'...ul )...'>u|

g 9 219
ORg3 390 adhaie

3o yoglS AMVYY i 0 vl b lo)S ol
OF 5 Jlad (5,0 do)0 YV U 4d8d 00 5 a3 0 YO (o
o Job dddd YA 5 ax 0 01 b adds Y5 g axp
st a4 b, ol Jld o Cwl @858
@ Sy e plul 4 g s> g 35 el
o gl 4 gl (0)8 de g luash 5 Gl Ll
e W ogus 48,80 o b l)S bl sl dq0r0
O (B ogr Syl g i )9S Colue
B e el il lige 1y ol e
Py Sl Siddas @l cjo coolll lagrnmands
oS g S5 e dluda dlasel .l 0053 )5 Cguzns
Suts plete A5u 93 4 l) glo)S joliey Gliwl g3y
b B 53 o5 agei SSE (slalnsS Jiten 5 oS
55 4l 5 S i d ol bl | oS,
Ol loly S5 1y (SliangS g (gpmdw g 6ppmme)S
Ol 9 siecde VO ole)S plinl dllls (Sl bawgie
Sl YV a4 Sonp sl ag g oodyly (e Y
claases Gl lbaasuie ol 0133,5 39l Koy
2 gk 390 adale 4l 5 (1) Jod 3 GiagR 3590

sl o )] (1) USs

dlda aie > d‘)‘f u,ul).c aldw dv\*’g)i"‘“ 055) R M

by ol oje 0 () dldldy o (Sagpd by
Ol 45 MBS o (Ll 85 B (yp 3)90 Sl
sbjyiahl dy5ln < 5By YL 4 e 350,
P9d e (Seigls e
P& KPP gleaarde (iste I S
ab by padls ead ST ol p dilie claiagg
Sl A gl Cad S5l by a3ls .l (BFI)
b Sloj ghaie 2 (sly SUlyy U5 @ by (o3 o jl &S
gk cladasie Wl o Cund d)u_i 0,93 JS
ol sbradie plo bl gl b joul sboje
4 g cilie (o358 9 (S pleddSg en sl iel)ly Loy
Sloaasio (¥5) Cal 35y BB sinpSen by
G5 9 s o> (il Jols bses (SolilendS )0
b g Bl id bayiell Jold (38 Jelge 5 ol
g lidome oyl Cusl (Ses g 03 ads>
NR ol dy50 55 (S350 0 o0 el SK
dolie iy al ol olie 1 el (WIA) oS
Coonl 4eS ol (Guote 9 JBgde> (551 My
Bl sldasey jogas ) Sledbl s (VD) 5yl
sy sladkhie ).Jlj J..J)s ol cund (o yptwd ) )Lo]
sdse o )LJ shib slbase dL“’)L"‘)l:f. ]aa.|9) Js!
2 e gdasie Slaginghy (V) Cul Sl 350 Lol 36
ol Lasld aysl el e sbul (gl sladlate U
5 il ((Seiglg s (slraasuie jl odliial b 4l
Cal oad pbul sl glaeje HSaid
Gl @ase clagtsy  (FIIVIEXYYVASALY)
&S Cul MLWy 43[539) uLP )’l c\il; uLP d)'l“’b?
Sbghs) 5 sk (SBIS lagly) 095 aw  bies
M) cwl gunail JB obewd slaobd) p (e
9 nob) Al (SELS gy 4wl ol gl
Omaasse dussdy odolCundd s g Gl 38>
5 333 Lol p e slaghy) s LSy e
e g LBy Bpo piline g polej (Jy sl slosel LB
il 5 (o9 byl 2 Sie slagsby) sl (o3
UJJM)DWLAUW;MLE9JW)JA9ML
oemen )b el 4 cuns oYL Cunles @l
pae 5l Bl OMSUe )5 S0 el oay
Jdo 4 el sad Gy (g0 Ul Jlgen
ab (@ cSHlde (HBly Glie (2 pauial g (S
R S sy o9 pAe Gees g Ol
dwlie 5 bl A Cund (Gl (e dacly,
5 Wlodges pladl 1l 159 000 SSE Glie slagsby)
ol o leoly slpiiy 1) et es8) (slaei Nl
Sly opehlyy (S p (098) S ey I (egk
ooy cpl sl oad eolatwl 4L by edls Glpwl

1-Base Flow Index


http://dx.doi.org/10.29252/jwmr.10.19.95
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.19.2.5
http://jwmr.sanru.ac.ir/article-1-685-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-04 ]

[ DOR: 20.1001.1.22516174.1398.10.19.2.5 ]

[ DOI: 10.29252/jwmr.10.19.95 ]

v

WAA bl g 5lee N 0yl /oD Jlo jusol 0jga o e doliiimngy

L b

)

LI ERELREL Y]

0

30 & 120

180

T 509> LS i Cuxdge
bl g5 90T ALl 4O Hlo ¥ oLt

A

s

|

rovE

sTovE

seoe

T
wooe

ase

bt 50

C,/ Fas;ddys 50

1111 Fad;adgeas

iR 3y90 ddlaie =) SIS
Figurel.Study area

Table 1. Watershed Characteristics of study area
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1-Two parameter recursive digital filter
4- Centroid clustering

2- Nearest neighbor
5- Ward

3- Furthest neighbor
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Abstract

The lack of complete coverage of hydrological data forces hydrologists to use the
homogenization methods in regional analysis. In this research, in order to choose the best
Hierarchical clustering method for regional analysis, base flow and related index were extracted
from daily stream flow data using two parameter recursive digital filters in 43 hydrometric
stations of the Kerman province. Physiographic, climatic and hydrological parameters were
calculated. Using factor analysis of 14 parameters, six factors including: hydrograph recession
constant, mean annual precipitation, actual evapotranspiration, permeability, topography (slope
and height) and curve number were chosen as the most important independent factors.
Hierarchical clustering of catchments using independent factors in different methods including:
Nearest neighbor, Furthest neighbor, Centroid clustering and Ward were down. Then the
regional equations using linear regression at 1% significant level for each homogeny region
were determined. To compare and evaluate the accuracy and efficiency of the models,
Independence errors, Colinerity and normal distribution of errors were tested. The results
showed that “Centroid clustering method " because of low relative error with the amount of
27.137% for zone A and 36.89% for zone B of homogeneous region, minimum standard error of
the estimate and the high correlation coefficient, diagnosed as the best homogeneity method to
estimate regional base flow index in the study area.

Keywords: Base Flow Index, Factor Analysis, Hierarchical Clustering, Model Efficiency,
Regional Analysis
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