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Table 1. The characteristics of study station.

gL wbélar Jb sl o e wlia, b @bl Jsb oo el
Altitude (m) Longitude Latitude Statistical duration of daily precipitation Station name
1186 04° V' o¥/\" 1 FATFAT 1Ay Jle B avg JL sl ol
From 1364 up to 1393 Chenaran

38 0 iy 5 Sogen f(X) e &5
V)

Br = EXX[f (O]}

Ls.ébhaj LSLA “'“ ‘Jw'&bt )d le.«h(a}\.,\j DL MYL«

LML’JG ;ﬁJLd) U,AL:_E.A L5§}’J 6‘)‘3 GAK..A It 9 Id

1- Probability Weighted Moments

vy

e daly 5 Sl Gl g plie s
)\ LLJ;')L! 6ueb\b L;L“Sj.e )L:.‘.B) FOr le).: IDF
))L:.:f S ealad \JL;:‘;-\ Lﬁ")J LSL")}[:“‘:“; c‘}.é_ﬂ.ﬂ

Q)

b fla) s w5 2
1 (ladls 3) alice s 4 JICa1 5JUT ulil
A A & A el

ok s Sl Sl e Sl sl



AT (1) 0jboud (YE) Al S5 g ol Clilis sla g3y 41 i

1" 201, ")
. . . W . .7 X . . t -
S S SIRT aie S5 oS sk aB S ool | el L5SU &S el A = FECUBEEY
5 ; : IRV, dis . .. _
t )d le.at_}\.,\.: SRR W J")Lf [GEN W J'S‘Jo- LSJJ.\JJ. C_ psee u,ql,\,u d\j-? J;A\)L; ,,¢ g g0
0N) alpe 25 ol alal) Sl ol daly 5> el Vlsml w55 Bl o

rA.,JJA )Jl:,if c)js.)m Jslee w.é)b )‘ J§\ ué)ﬁ

Bre = 2% B ™)
b S glaesls Oy B Xg 4 ges S1 > Gb T e s lide Ol @y O 3 S
2ol b e 3ilbd psls s Yl A log(Bre) L= i 51 Jais ey )
Nl oL ous Slis glaesls ol o5l 5 oobie Olg S osm 3 bl e cusw log(t)
55 Ssme sba LT ST e csay wils P =T O pon Jat daly skiS 45
s oskaS B0l s esls Ol YR Lyg b b et pde Cpolt sdasplis sl
551 MB 23 alaly 5l Bra) d psls 3T s Ol 5 Sl ik (IS 35 o) Sl

(Vo) ol O35 ewbiadimm o SV LS )3 et el oy

OV syl Lol (S5 Al cpl)

1 wizn (7)) Ton  (=D(=2)(i=3)... (=)

,Br,d = p4i=l ™h Yi= n &=l (-1 (n-2)(n-3)... (n—r) Yi ()
VG o gladal, ojppon gl wlis dalyt s el golel gl slas 1 Ol s oS
(\\ )V) S J‘J‘EJ’ U;')\JJ GJ}S LS)LAI u.p‘? O ‘ui‘ B GJW

d il Sl wlie 55 55 50 baesls 5 el ools

U = ¢ Ua (©)
o= 1% 0, Q)
I;(T) = 2 I4(T) )
T GIAY /)L: 08> 8 (C,J«Lw) d 9 t LSLQ<=_}\£ d—’L“) S )L:*‘ u‘)’”‘ Ha s Ut "LQLJ 22 S
S il olea 5 A bl 5 ol (JL) PRSI AT P BT RECE R TS

A ls le.a(a\}.,l.? o eVl ol cud Sl gl (5w

BL UJJJL: IR 6.,\.&- Jd(T)_}It(T) t.d_}t

1- Scaling factor

yYve



S92 125 5 pade 505! (g4e

Jales 9 JJS v 4.;‘)')) &)L );‘5‘.)\7- C)LO}UG‘

I.(T) = A2 1,,(T)

ol bVl b cdd Sl glaesls
Rl 38 Salg o3 s Ad esls A5l il
J s a bl 5 &iF Ol et 4l pand (A=
LmLivM.«_? G- olie &35 e el xals b
0093 5wl ol o3 AL s Sae Ol e
Cewdts 5 ooty s S e s Sl LT iS5

ZJ)}T

R (N

Olsn Bl ol &byl (gadmne o (gladdad,
Sl bl 5 LalS il oyss 53 1 (SHob s
osba S sy des 5l sl e il
S Wibe Ol aal, 65 el Jglbie
Jde o fmbie a5l b pasal 5 by Ly
Bl a3 el Ve el OLL a1y
Q) gl Ol il bl s aslizl ol
53 Ok s sle sl e By ol s
25 ey 5 il GLeliSSL e 5 el

«(Y) Epwape oslaiul

Pt = [0.4524 + 0.2471 In(T — 0.6)](0.3710 + 0.6184¢°-4484)pS9

Glaads t oL Llaie PE s L Ve 28 oyss L

.w\T@gﬁe)JJQJEJJ}A

1- Maximum likelihood
2- Kolmogorov-Smirnov
3- Anderson-Darling

4- Chi-Squared

Yvo

(&)\.,U )JCJJGJSJOBJJG Vv 4.]4_:\) )‘ ebu:\.w\l.f
BEl U;')L’ J;S\J.;- LSLA@J\J XD )‘ L@_Jb e‘ﬂb

)

U’:"A}j"i &J’l‘ BE d‘irﬁaﬁ ‘5J> ﬁal.b GJ.J:
Sl gy, e, «  EasyFit A5l
.z . -~ \ ..
—Ss S pdsS lr S sk s aleiies
b FSllS 5 T ls =0 skl (G g e
"J)\bﬁ&d LQJJA\)Li JJJTJ{ 9 JSJ" C“)j; ub;:.:‘
LSLQC.))S )js.l.a )b.é‘(aj.: L;'ijl’ )\ ol ol eslaial

e gd>= polie 5 JulS wiloess o500
)

5 o0be Ol Gl digy Gpg dlpg O s S
Sy Uil oad S glaesls IS8 el
S Al o aBlaend (> yislde M58 o <Yl
tiloes =0 /0T 5 0 /TY0 NV O S Lol sl

sl 0
wrs Al ey IDF gl g sl
(Sl d 5 e (ol gl povn ad (gl 10k g8
S lel e olel gl b s bl w6 sbla s
S 2 b33 S o olil sde o2 slaalal

Ld\J\Jﬁ —Ode S LSLAW S o (abu\
(V)

o))JTM.E.:EJMﬁ d;.,\.:)l.: QJﬁtLQTJJA\S

welaSy OLL Slie PR Dl w2850



AT (1) 0jboud (YE) Al S5 g ol Clilis sla g3y 41 i

Sl d\j{\ ‘5Lhel_<.:.w.i\ JS 6\4,.: dJm JJSWLA
(V)

60 _ ,0.291 0.694
Pio =e (P24nr)

@\jiﬁwéw&ié.ﬁ)l: Sl cisiL
Olkea 45 IDF e (ol &S Ad esls 5l e
09 LS\J" 4)..7-]4 U'" g Ml? CMIKJL 093
IDF (gla joe 5 Ao )1 SO Cilises slaiS 50

ol st Ol 0L olKa!

oy g b

Sy sz ssken 1L (JUS B caale flou
o YA laesls 31 Ol oKasl S50 IS 5
el s S e e wlis, AL (IYE-YYaY)
Glaesls ils, SLL Sl (55 1zl 5o ‘s S
VA0 E XY laeshts s ke STas
Lol e wslie cpl el Sl 2l Sl o3
le.a(a)\.,l.? ¥l ol cus sl glaesls
S o280 G b S e 2 S Jol i e
ol s oskiS s ai g MATLAB Lo s
s gl C\JPL\M‘ Caa B oyie Cile o Laesls
O IS s S s o8 elide s Lol
Alpbsht ot g bl bl
(@) olis 0155 Olen pl 45 hd duuloes —+/AL)
Ol o aaly (Y JSK5) Jloses 4 a5 Ll s
ol ol S skiS 4S5 el
Cool) lde sdlois L, L oiYs s
oo AVl ol cud sl glaesls (LS )5 5 40

3505 Ol o]

A

J).\:v&d wbul AR 4]4_:\) )\Ple(?)\.lid LQT )545

daly cpl Al s Ol sl Gbn
Ov)

wel Y8 gla 2l Sl Lo ge Pogpy 01 3 oS

ol YL
ol By, el IDF gy povin C5 Ll
Js b 5l IDF gla cove iy onl o
Sl bV Sl e s b
Sy Vi Slamss a5l absay | Doasls S
53 () s slml B s AL Glapsles
pe ool LS, bl Usb sl tags
WWE-10 Jle 5168 sl Jlo ¥ (01l axdllas
o] 550 o YAY-AE e @ g3
4i3s ) sl b alle sla,lS, LT lyls g5
Slapslt 53 VL (5L ke ST sl il e
sl la,lS ) 5l cele YE OA OY Y O
4 Laesls ol O3 gal e Lo s C‘f;:.w‘ DS e
os ¥l gl culs sSlas glaesls (3oL el
3 Jﬁ;ULiW.JATQMM{JE_}:)y Slapsls
4 adbarend gl palie SVl LIS
Loeslt o o AVl 2ol cud sl slaesls
Sl =0 el 5 ol =5 S 5ad S (slosline
EasyFit NRle s b s e w8 Sl
P ST SaS 4 el sl baesls 4
ool s Sl glassls 4 sk esls 531
e Olen L L M e sl L VL
A58 syl calshe glaciSHL oyss sl
0593 5 il L;LAN\,U 4 by Ol
©alg D3 s A sk o LS O St
0y & bt ‘5LA<=)\,U 23 ol slaesls

1- Annual maxima series
2- Partial duration series



S92 125 5 pade 505! (g4e

log (rainfall duration) 2L 506 4280 log (t)
0 0.2 0.4 0.6 0.8

—0.79 xXr=35

Or=7

= -0.82

= —0.833
= —0.845
= —0.857
= —0.867
, = —0.878
s = —0.878

-1.2
-1.4

oa e s5kiS o 8 log (B))
log (moment of order r)
I
|
o
xQ
[=]

OIS

-1.6
-1.8

S oa Y B Sby sl s ¥ 5L oad jSTus sbeesls (@) oy ,ukiS Cilise Sl s wlds Ol -V K
Ot ey o Ka!

Figure 1. The scale exponent at the different order of Weighted Moment (¢,.)of the annual Rainfall intensity
maximum data at time range from 1 to 7 days for Chenaran raingauge station.

-0.6
s . y=-0.0118x-0.7934
(&) H Fe_
P R2=10.9769
2 .3 (
%j 08 M
o 1
)
L o~
S 5
wn S
-1

0 1 2 3 4 5 6 7 8 9
(r) ;sk:8 43 ,.  Order of moment

Oyl o8yl 55 35,V 6N sLesll 53 Jis S8 a5 0 g elde U1 o o dal, Y S

Figure 2. The linear relationship between scale exponent and order of Weighted Moments at durations of 1 to
7 days in the Chenaran station.
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Table 2. The relative difference of the each method in different durations.
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Figure 4. Comparison of the estimated Intensity-Duration—-Frequency quantities from conventional, scaling,

Gharaman methods in the Chenaran raingauge station.
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Abstract

Background and Objectives: The rainfall Intensity—Duration—Frequency (IDF) relationships are
among the most important requirements in the field of planning, design and operation of hydraulic
structures and water resources different projects. Mainly the creation of IDF curves requires
statistical analysis of precipitation data at different durations and so when the study basin is no data
or has limited statistics, the survey is difficult. However, in most basins, availability to daily
precipitation data is easily possible. Therefore, aim of present study is an evaluation and comparison
of IDF curves derived from the integrating fractal theory and generalized extreme value distribution
relationship for ungaged site on the basis concept of fractal properties of precipitation with the
empirically common relationships and determination of the error rate and calculation accuracy and
reliability of this relationship into other relationships.

Materials and Methods: In this research, by using of data of maximum depth of annual rainfall at
daily duration, construction of IDF curves with the method based on the approach of an integrated of
fractal nature of rainfall data and generalized extreme value distribution was done. Then, IDF curves
was created by applying Ghahraman method of the empirical relationship was given for this method
and at the conventional method of statistical analysis of extreme annual rainfall data at different
durations for study station. Ultimately, evaluation and quantitative and qualitative comparison of
results of fractal theory method with Ghahraman empirical relationship was done. This research was
applied for the Chenaran rain gauge station at latitude 36° 38’ 38" and longitude 59°07'53.1".
Results: Investigation of Fractal behavior in precipitation data at the Chenaran rain gauge station
showed precipitation properties at time range from 1 to 7 days, follows from the simple scaling
hypothesis (Monofractal) and the estimated design storm by fractal theory has a good agreement
with the precipitation observed data. The results at Chenaran rain gauge station shows the accuracy
superiority of an integrated of fractal theory and generalized extreme value distribution relationship
with an error average 9.34 than the Ghahraman empirical relationship with an error average 16.43. In
addition, estimation error of quantities IDF by the fractal theory relationship to the conventional
method that is based on the real data at 24 hours duration was calculated zero. So far as the
construction of IDF curves by an integrated of fractal theory and generalized extreme value
distribution relationship, only is done by using the 24-hour maximum rainfall intensity data; it can be
concluded; the mentioned method has the suitable accuracy and acceptable results.

Conclusion: The present research is an attempt to increase the use of IDF scaling relationship than
to using of compiled empirical relationships that conducted without regard to geographical and
hydrological conditions; for using in regions that are faced with deficiency or the lack of rainfall
data. The important characteristics of this relationship is the foundation of it based on the fractal
properties of rainfall and in contrast, prepared of IDF curves in both experimental and conventional
method is only depends on the statistical and mathematical analysis without attention to physical
principles of precipitation process and thus will follow increase the uncertainty of the results.

Keywords: 1DF curve, Daily rainfall data, Fractal nature of precipitation, Generalized extreme value
distribution, Ghahraman empirical relationship
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