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1- Deductive approach

2- Inductive approach

3- Chaos Theory
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1- Correlation Dimension

2- Reconstruction of Dynamic Phase Space



ff )a.?u] 6Lmoj}> tsi’)SJS)M 6@@ 61)1‘ 6}4},& &.AL.:A lebw ua>l..u )‘| oolaw!

oaly yioled QA Gluwer g, pogie ¥ S )0
1, (D) alols o 5oS b alais ulul cpl 5ol oals
JLasl g as ol 8l b Lol o jlo R (glad jo @ akis
Glon ;S0 adadi g0 0l R2 slad 4 i
ol (d2) @ 31D alats Al old g Wgis ad gmmo
Gl Jdo an b alais cpl pls (d2>>d1) 00 5 o
T R e
w03g—d A cBly luan b g, ol 5lcl w33 I3 a
Wil oo @ QI 4 lion oS

G995 99 31 Vgmomo (D) L5 (looj sy (6l
ol s AMD ' i ool Sl
G ol 9 058 o oolitul (ACF) ' Stuvonsss
Fs obes Uiey ol o el o ool AMI g, 5
e Sledlbl (Sl @l 55 4 (gl 03l
) cl 3b ley canlie
blxo vz

sbe e slass I (iales ( Gloj (5 S olad
e S 0 Sl sLad bl sl 5l 9)9e
OS5 e b gy Bl o (Sl
Sl Jolosie slats) 5l (0 @3S slaaloen
) Gl (M) Sloj (6 o S dslons

n.. .;J

1
R2 5 R1 (lad ;0 s G 03l gl Gioled -V S

Ao Mae 3l 8L &hao ol o il a8 5 & g0
Y (1) 5l (Soluan 51 Q3 gladsluan (pl M+l
Mo yioli8l L .cd 5 sl alold 5 wis 5 oo 590
Y (1) 556 slayls s oads adlsl slaaalye m+1
X, —mt) o X(t—mt) sy am Y™ (1)
M+L lad jo Jlop g0 oo aold plplo 0g dinlgs

el ¥alal) & 50 4y alie jskay gon

2 _ p2 _ _ _ 2
RZ, = R:+[y(t—mt)—y(t, —mt)] (F) alad,
o m+1 sbas JERE% aslsl alols ‘()"«‘)-.’L;-.’
Sygmas gom M glad jo oy g0 alold & e |
Oy aales O alayl,

[Re.—Ry _|y(t—mt)—y(t, —mt)
R R,

RIS POt PR TN N
ey o8 laad gy 18 (V10 vg0s) Al
aS el S5 a5 oY (YY) 09 oo a8 )5 Hla3 o O3S
4S5 wlaos 0 5 SG5 bl dmy Gl Glie (s
GolS al> o ] QIS wlion p 5SS 3 QT 59
il e IS dleos 0SS0 Al by o
(FN )

©) akl,

R'i

500 adads o adly a4 len atadi SO (ol pliy
45 03,5 o0 (o P9y (o lel ook sl
Jas wedl slasd jlosws 0 QIS gllail adgo ax
ool (B ol LLAS S5 po D3l oges g
S o Lol gy ol 0 000,58 o GBgie el
Loy plgge b oy 2 lp adlzem (258
Gl L las ) Vbl Gl ) Y (1) 250
Sygo 4 Y (1) o2l by e aluws ualr 0ges
NN
Yo @) =[x )xtt —t),ex; —(m-20)]
r=12.,5
Al ¥V oalaly & g0 4 dluss Jlo g g0 0 alols 4

R= D [Xt-it) =Xt ~11)]

(V) akal

P sl (o8l e S YN (1) sy 5]
Cple las F olas Slawes ol ol Y, (1)
ol am b olad 4 5YL o b slad S 5l pgas

1- Average Mutual Information

2- Auto Correlation Function
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Abstract

One of the challenges for hydrologists is finding a new method for hydrologic classification
of catchments. An appropriate classification method can be effective in many branches of
hydrologic science like modeling. To dea with the complexity and nonlinearity of hydrologic
processes, some researchers have proposed using the chaos theory for catchment classification.
In this research, possibility of using this concept in classification of 60 catchmentsin Iran (using
daily runoff data) has been analyzed and embedding dimension (M) of dynamic systems has
been used as a parameter for catchments classification. Regarding the obtained results,
catchments can be classified into three group whit high (probability), average (deterministic-
probability) and low (deterministic). The results indicate that athough there is some similarity
and homogeneity in some regions and climates, using the geographic position of a catchment
can’t suggest a group that the catchment belongs to and that, insteade embedding dimension can
be used as a criterion for catchment classification.

Keywords. Catchment Classification, Chaos Theory, Embedding Dimension, Hydrologic
Models, Iran



