[ Downloaded from jwmr.sanru.ac.ir on 2025-11-15]

[ DOR: 20.1001.1.22516174.1397.9.17.9.1]

[ DOI: 10.29252/jwmr.9.17.96 ]

-~

Gl b e 5 555l pole oSl
35l e o wolitngyy

WAY bl g log /Y 0yl /ot Jlos sl 0jgn o pte doliiimngs

SHglg S (5, Ll Jso wlw! 31 (40,b Sloj (g5l

(53590 anllao 5 (513310 5 s drawgi)

. oy o =
Wwwsrb)s‘_gmuwm“glgﬁubm

500 ol (g5 yaluiS” 0uSislsy ;;'j (Ao 09,5 Hluatily =)
(mhfazelifard@yaho0.com : Jgguus odtusgi) 52565 oSl 555l ouitils o (wtige 09,5 (558 (sopmiils =Y
30 ol ¢(65,9lisS 0uSiily ol wdige 09)S (35S (gozriily —Y

AN IYE oy )b

QAIFNY sl s go b

LXVCES

51 Baes aylod (5 iS50 1 Ay, Jgane (wlile 51 ySasS Jloj (el L ()l yualiie & 2iuw )yl (g0l
Joid 33 (2 Ulyi J=ds am Gloj (gilwdimnd s Jdo g cml 5 il o0 Codgasme 1)1 (bl 0,93 Jgb g dlaai i
Ol 9 45 Sigil 9,5 (5Ll Jaa j1 Bod (ol 53 uwl &5 1 )5 dngi 3590 (olilan 41 Gyl olideS 32 (saoals
Sl (G ilwdimnS Cqa cuili oo 00yl 0y ()18 wlde Camogad 2 (o g ol (BU i (91 (9,1 (IS o2
By S Aiins g3 oS (6598 (wlwl o Il Bad ol & Jud S ol b 03] wlbdo 1y & (wlido S50 b 4L
St BT B iy 2590 O Ll 5 BBlg (ol olunn 93 (455 13Uo (511 9 b 0305 dmasgi (513805
P s@oy9d (5L 3l o5 (Seyed Jgb (ph5k S 23le o Sl b Mo yd (SWgilS g (55Ul Jae (25!
Galial Jaco 31 oaliw! a8 o> s g ls k8,5 41,8 g lle 3590 00 Jgi g (Slaalie b 4i,L Sis sbas 90 Job o
.D)‘b bl)o.ib LY ‘:!9.“9.@ &Uv aelw Y/0 9’” ANy & 45‘)’9) dlbu»)b d)ww » «Syylf,,&.a

05 Ol Floj (63 lwditann o5 5135 lele (3L «Sigils g o (55Ul Jodo 1548 (o3

L d)L,.Z.J Jie a8 Wlodged by 455 (ol piizes ol
Al g 00 gl uaib Clalis 5 655 Gl
Gl Joe S5 (V) gl 2yl ciillas 55 G55k (e
S sl g g Jaine (g )3 1) SgilS g S
LS S sl )8 oolaiwl 3y50 5 (Byre (S ylyl olKiuy]
Loyl Coge 5 ©b (Sojd Sluogas y5b 35,
Cawd e Jdo cpl 5l odlainl b oyS Jlas o 1) Jao sla el )y

-l oo @i sl e g SuiS 5 5 gl o
slojyiehl 4 iie » 035 g (a4 (1L polie
90y SUS 0y90 Jsb g 313 polis dadlidy iolie s
Shaalitio e ) a8 bs 00 Al slaiyl s,
= (1) GhLSen 9 1595 bawgs Jio ool oizen 2009
9 Jin )9S Sid des Ulojlo 4l glite @l 9
ol o3lial Uy plS s m (ladSS S Jane 4l
4ol 85 )18 (el g ekl 3)90 (i)l ol
Ol sl plis Sluogad 355 bs Wg cadllas )
93y 40 &g, oyl slaodlsy jl eolaiwl b Juo oyl lowgs
pSis Jolie > Jao ool IS oo 5 cdiliso i
el ol yon 4y (st @S (jp SiS dy ws8)
2 ol s polis cowlie iy sllas opl (K00
JosSlosus 333 Lyt St dags ol it (glmolKiay]
i)l a el ) bl ags cax 3 (VF) Loyl 5
sl o Lagl by, aiblyy dolai )bl Jao
s oliio 4 ) b Sleogas bl (5135 ol
Hoals g sl g 392 slgil T SasS Sloj lie K4 &
olisul b (39 (1392 e 538" odliiul (ygulyy Sof @jes
Shealarwwl Ly g ad s Wyl S (S05)L (slaedls ]
Aol y el dw glaodh We 4 dicln YF sl yo)l

douio
(—lidlgn sl Jlos g ldlae Sl ()l

—oad sbylsges gl sl Jud 5l ol e 5 (sl
39l yetate 4 QUL =)k gileJse o Slol g one
S 4oy g Lo ol £98g oloj 9 5lade (35>
b (S35l JUl gjlo e coMpw Sy oo 5 s
loodly il cuwd 0 L LS oy o iSa; sl g
FSesS oS g el iz Slej slawlade »» 551
Y5 8 el Jo )3 o) (W - 50) 08l o Sl
Orimen g LaolSiws adgl aja (39 YU s 59515
B slaodly cuily y Sl 8 liass g (Jwy ause
Job blod au a6 @iy Lld 4 a2) (el
o3l glaJlw 5 il iles o dgaoe 1) ((g)lel 090
Cte H) slaodls (il 4 pyuge (2lo o)
bl 4 (Wl5g) begee) (olide )i sl s
Gl (S el 4Bl (g pSay drng a8 g el
a8 atbon ' Sl Sen )Ll Je 605 Lot
sl ) T )iS e Canoguas  oliiul 4y ke
Cluogas a5 3l <Yy gadge copl p )b ()18 wlie
U by g 4 il gla ol )3 0ud odalis
Clogad 392y (o) OLidS Kb JuS
o ANAFNDAY) 1S o 4B |y ol (6,138 obie
0l 2285 o b )l polie Cuogad 3529 (e
P2 spbie SH)L @ SS)h elie
iz L8 (F) plaly g LugS (VWD) dlioo (s3lojly 16
L o5l ol p @l Gl 3l s 1) G55k )15 polids
sl 0 Sl GBIl & 2008 ol elido talS
sdalio o8 Vb & oyl lajly jl S o L po ylt]

1- Microcanonical Cascade Model

2- Scaling

3- Clusters 4- Hierarchical


http://dx.doi.org/10.29252/jwmr.9.17.96
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.9.1
https://jwmr.sanru.ac.ir/article-1-646-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-15]

[ DOR: 20.1001.1.22516174.1397.9.17.9.1]

[ DOI: 10.29252/jwmr.9.17.96 ]

ay

@l Sl 9,800 (g )linl Jao a5 opl & a9 L L(A) ol
St bt Kis dod sble 10 (VA) foud! lawss oui
a 5imd ol 0 V) sl dtidl Jaixe sblie 4 Cowd
a3y ol Soglss Sen yliel Jao (2L () 2
SLagil Sloj ilodinns jolate 4 &5 Cusl (g)l33lp 5
d)uq] JJ.A )’| ‘Ol.?d)’ Ob"*“ Lﬁ‘;’“’d‘)l’. dl.mli;‘.wul 43])’9)

LS o 3Ll (VA) yaud] Sigils s ) Seo

o g, g dlge
axdllao 390 ddlaio g 231D

Jae 3l eolawl b o] G (sla 5l (s jlwdiuwns
ovlaie Sy slaodhy 4y S Sigils'y S d)‘-@]
odls 3l ains opl )3 1 Sl e o] len (4l59))
el pore g Job b (los; S oS! 3)b
2 a8l 150 055 o] 5 Y5O o YAMAY iy &
bl pye 9 Jsb b ol plil pliiale ol 0
szzm.)l.) Sl 0ad odlaiwl Y500 9 YV/5Y iy Ay
4y, dld_wa Vo loj wbie p oKl 93 o (S,
) 00 03)91 i 0> Lwlide b o iyl Sloj (g yw
orbade L 55 (6000 g ooy sla i)l Sloj (s jlages
Gl odalie BBY 95 o S5 50 Coi 4 ateln V/0

WAY bl g log /Y 0yl /ot Jlos sl 0jgn o pte doliiimngs

S @ig daly g b @iy ejss 3 (V) ohes 5 )
Leg o LSe |y oasd (g S pubie slajiel)ly b Jlo s
Jde 55 5wl g iyl ad Y 5l laedly (gadiiws
3 Uyl Sl 05 blod a8 bl g 0oy ) gLl
535 Jao gl 33t 52 945 56 Jae cslo bl e
39l Sl e 58 Sloj elie (3855 5l 5 o) )
(0F) ohlser 5 U35 s &l Jue sl ialyly Sl sy
2356 L gl gjlwanans Jae 8 2b5)) e 58
U 0l (lwdinms 40 (s 0 s5dgydan slajls
a2 b g ) Jo (nicelio ity (ldids 0 slapls
L Sl s Sen ol Jio 5 e alynl (gl il &
OhbSen 5 Sl as3g0 Sty Jloy —l by ge
o] S asilyyy slaodly (gl wand 4y 35 (VY)
(VA) Gl g L plall igaSl 3 o315 JLS30l,L
)_069_5 LJ“"))—T dl_tbﬂ] M9.~a.’> )I Lib | .b.ol.)):
GilwdiwnS 53 Jdo opl 5l oolaiw] Kl 5 03505 ooléswl
L3905 sy |y GCM sy Jio (29)5 csloosls

asl)l Jao jleolazul b (YO) o) Sen 5 youdd 35 o)l 5o
slaoly Jlej (gilwaiwns 4 (VA) ol lawss oais
P by by ol Jlod > &ly ol S ailjgy )b
Cwd (podlas gl & ()l (Jad Cuogad (385 )l
bl

Ol ¢ i)logd (Sid o pd olly 5 ool s 5|

$hid> 03 (S,y Gloj (s (5 ] Slooguas -V Jgi>

Table 1. Statistical properties of the 10-minute rainfall time series
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1- Circulation Pattern

2- General Circulation Model
4- Modulation 5- Branching

3- De-Martonne
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Figure 1. General structure of a random cascade model
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Figure 2. Disaggregation algorithm in RDS software
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Figure 8. The quantile-quantile plots for individual values, wet events durations, wet events volumes, and dry
period durations in different time scales for Zanjan synoptic station
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Figure 9. The quantile-quantile plots for individual values, wet events durations, wet events volumes, and dry
period durations in different time scales for Dandi automatic station
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Abstract

Rain gauge stations that measure fine scale rainfall are mainly limited in number or in the
length of the recorded data. Therefore, temporal disaggregation models have been considered
because of their ability in generating fine scale data from coarse scale measurements of rainfall.
In this study, microcanonical cascade model, which is based on the scaling properties of rainfall
and constant volume of rainfall was used for the disagggregation purposes of rainfall. To this
end, a software package was primarily developed based on the existing theory and then ap|i)lied
to rainfall data from two weather stations located in the Zanjan Province. In order to evaluate
the performance of the microcanonical cascade model, comparisons were conducted between
the observations and model results usin? some statistics including percentage of zero-values,
volume of individual values, duration of events, volume of events and length of dry periods
between events of rainfall. It was concluded that the use of microcanonical cascade model for
disaggregation of daily rainfall to 12, 6, 3 and 1.5-hour rainfall will bring favorable results.

Keywords: IF\)/IicrpcanonicaI cascade model, Rainfall, Scaling, Temporal disaggregation, Zanjan
rovince


mailto:mhfazelifard@yahoo.com
http://dx.doi.org/10.29252/jwmr.9.17.96
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.9.1
https://jwmr.sanru.ac.ir/article-1-646-fa.html
http://www.tcpdf.org

