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1- Hierarchical Clustering
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1-Base Flow Index
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Figurel.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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1- Outlier
3- Varimax Rotation

2- Principal Component Analysis
4- Measure of Sampling Adequacy



o3> Fuwly (i 4 42 L g o)y jlo 390 0393
oiles el 5l aolal b s ol Gls 4 ol
5 bl e awslds o Hydro Office I35 S8l
B )5 518 eoldtwl 350 Jole Loy eolaiwl (gl puls
b plp Geios adate ) 4l gl el AUl (,:S0Le
ol Cawd s VY ply o BBlas 5 S ply iSTas o0
VY gl Baivs adlaie S asls opl lee ol
Sl aep YO 5l Gio 0 al ol edls cwl edy
)I ua.ulrfvu‘ FLgaom 09 '/\c‘)w IR D)9e ‘SLO::M?
sol S lie paaw e YU 5 ddlain g Sis
ol B9y by 5> (e

B b ysie als oS ol i Jele Judod 50l
sbyiahl (¥ Jgiz) ciad o iy |) odly i)y
Olysar BlSg)ne cdl cull 5 adss cllnS oy
G5 9 3 syl g pgd Jole 3 Qoo Q75 jolos
@ Epdde yiall pgw Jolo > aVlo (slod o (Al
b lol wlisg, Jb 5w il e Jole olsis
bogie el5)] ol bayiahl 5 ey Jolo olyie
O Oleis & wid Jele )3 (ot o)led g sy
Sopp 3 ofg plie (SIS gl b LS byl )l
Cawl oaBoald ioles (V) US55 sl ]yl sla Jole |
Cua e g pbol iy sy 4 uRen
Slei U Jde 2bjyl sl 2 Bhog)S (e 9 <85 1,5
Pl g dell el dopd Voo ply Jae cds e &S
Uyl Jasuie &S jobled .l oss &1 (Y i)
o sl 5 e dilie o lund (25 S5 by
A ealy RS

ladlaie Juloo (gl (olpe dladis can (Ko Gho) ok s

S B VIO BB 6jl 5 o)l ol asulis oy a5
3 Ho 28 ogo cnl i 13 5 39800 abpdy Ho (55
5 g5 (Siusan blaS e n O930
Blas (3392 Jlo i (o)

bl polie dallas g Jlop (qwyp sglated;
olyor & lalles jolis pl Sgtuus oo 5 duslxe lallas
Ui & g Dsdie ey ol Jly @iy e
sl (upp lp alad jlae Blodl 5 (Ske (S
Lol f)y L»b)
B 903

st Sy amde Ui & Sl sy b
S sl Jin slo it plo 5] (oS (o it
Sl ino 22y 8y Vb gm0y Asbeo Ky 5 3o
9 2 2y 2Vl (Stser Jitwo lajpite o oS
bbb Jae ;uun Copd e b gy b cul (S
G Jde S ol agms b )Son jle il oYL el
SlPire Jhe lapsite Sl (Jy oy Slai 4
o s i o ol (Staan Jpis > Ak e
P Wi g 039 oS yuiie 4 bgype leMbl sl
culps publy gl el g 2kl oS I edlitl
obe Sle boomesS) g a8l GRIE (e )T,
OUS o & S35 oy ol (pizmed il oo cawliol
lyos g Cuol 0L b g i B Siusen s o
olps 0y0lp 50 S5 s 4 ooy polde ) SooS
Sy (adls ;03 Bib |95 00 oxie (yga S ) ke
Oon weden Jlasl sxadglis VOl gin Jlde L
ISiie (Sl T gty oo 5 ool Jins ln it
ol yamwyS ) 3l eolatwl yd i

A 3y90 sl )3 dbgrpe a3ls g b by
o8y b by 4 WWOO-IWA- T el <l

GLQLC JJ}Q u}.o)i » u.:l.’x.bl J.D.mm J.A|99 u»l.ml » ol NN C.uoy u,\.ul.:)la )l .\.\o).) Jf )JJIQ.A -y J}b
Table2. Total percentages of the variance explained on the basis of independent factors in the factor analysis

oS by do olly jlaey Jole
[N Y&/ \
¥ /EAY VFY/AVY A
AV/AYY AANE Y
£YIVYA \Vo/ovY ¥
\ATRY% NY-A b
YAIYYA VISV 5




) WA ol g 5loe 1V ojles /omd Jlo jusul o) o e doliimgh

_ L ERoSes gy ell eSSy ey By el laasgs Y g
Table 3.Selected sub-basins located in each of the sub-groups based on the homogeneity method

oK) S adbgs o)lads /b,
FOO-YYVA-FVIS-YAND-FAVY-YAYF-FAY |- FAFY-YAQY-FASY-FEAT-FEYE-FEYA-FEYS-FEY)-FEPY-FEF\-FEEY-FEFr-FEFe- (1) s g ickns
) 5
FOVV-FAVY-FOIT-FOVF-FA1A-FOYV-FAYY-FOF)-FAFY-FSTY-FLFY-FE0)-FOV-FEOY-F55\-FE5Y-FE5Y-FS£5-F5VY R Ry
FEES K ST XS EY-FES TR - FSEY S FA - FETY-FOF Y- FOY \-OF VY (V) 2y
—FAVF-FRN Y-FEVY-FAY \-FA 1 O-FOI F-FAIT-FA I Y-FO) ) - FFFF-FFFr-FEVF-YASY-YAYF- YV S-YV)O-FFA-¥ 00 (¥) 5l
SEEEY - YT FEE ) -V S-FEYA-FF ) Y- YAOY-VAFY=YATA-YAYY-YAVD
LY FEY S FEF Y- P - FFFY-FFFF- YA Y-FO ) F-FA) A-FOVY-FOF ) - FOFY-FSYY-FSYY-FF0\- Y555 Ve o
FOO-FVIF-YAVO-YAYF-YAYF- YA \-YAFY-YAOY-YASY () eboon 25592
SN F VY- FEET-FEEY-FS8 V- FROT-FFOY-FFF 1 -FOV 1-FOIY-FO) \-FFFY-FFYF-YV\0 () dolaods (39 55,9
VTP Y- FFE P Y- FFY V- FFY S FEYA-FF Y=Y AST-YADY-VAFF-YAY )= YAYF-YAY Y- YAV O-YY A $-¥00 V) 5 e 5 Aol
FEE5-FLO) -FSEY-FSYY-FOFY-FOF)-FOVY-Fa)a-Fo () J& 555
—ESVY-ESSY_EESY-FES V- FSOT-FSOV-FAY \-FOIY-FA))-FFFY-FFYE-YV )0 (V) J& 55 ye 5l alold
Jole oyt N (Gow)S) ladie )b wep S b ol pad e 3,90y (Fgamw )55 buly,

Gblio 0 Joue slajpsio 4 Cumd @b by asls 2 dbdses pj wled B b ol sl lulgy als
S (F Jgis) 0 9 glmcinl calize sla jigy 4 (SRon polie &S ob i calie sl by 4 Red bl
wlodd g (il byl ply a4l gl padls

Scree Plot

Eigenvalue
"

o

T T T T T T T T T T T T T T
1 2 3 4 = ] 7 8 a 10 1 12 13 14

Component Number

X% Gl/o':;‘.wl s Jole 0359 polds -V IS5
Figure 2. Eigen values for extracted factors

i L . ook 3blis 3 (S Sy Laily) —F Jgi>
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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



