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Figure 1. Location of the study area and distribution of the gauged sites
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Table 1. The characteristics of the selected streamflow stations
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Figure 3. The distribution of stationsin the CCA physiographica space

CGgymo glashd 3l 4y a5 Slame lawe ) Lo uies
il e (S5 0 (Stwsal (o5 Sy 255
sl g e Smpl ol
Odsed sladate 5 e gladysly sld ()l paiges
Fom|

Jo wl (o blepmSes gambxe Sl o
‘u-?.l‘”. ‘L59)§ EH5 s Jss g odl> u")‘)’ Ol L (5ye0
390 275 Sled e b (il cue s g (b5
ol ooy s e ool 4 dagi L. )S )8 iolos]
(Shrod o pd Sl g (228 Gl juSes vy
oly d S jlidle cuwld 5 oxiladl Sluye ggomme
(oS Jre ilp 5l o b b caslie (oS S
Sz )S gy ool g O ladhaie glad sl
bi)l a5 dnsbre CCA - (B 5558 slas )3 (Jgese
Sien S ohgy polel g ooad 2plp (03 plie Jilie
J9e ool ol &1 0 S5 53 00 odnlie u"J b 8yleze
Y jse g odd odalie 03 plde goniad i Hhged X
U»Lu:l » W) .))9|).3 dld.n.‘a.m «? ﬁ)l.mo (LoD uLwU
2 g el 5VL gy 3j9e Jho €83 Bl S
ladlaie gloimin YL €8y HeSie sla S5 Lulul
b obly e S &5 (psber Ablie dpetie SIS
Sl g Badaie MalS' VY Jlows] bas yy (gladlaio jo0lis
STy oin op g Jlodl LSy a0d il bl b
o9 b oy lis Jlo.\)l ki Jo bla cunlie
ol o Slayyo (1 Sko Hlo g las (:S5ke

CaeS O Gl gpSeilsl s slelis

Foslatal b g (025 laled b polil 2« Sajglgyn
Sl 5o bodly (63, luenls .85 &g GS' l58ls 5
Vb anly g 'wl] c8S 5 gy y9e cilive
@ We g A FO Gio ke ) bl s
Soled jrdins ol Piny W0l LS ()l pime Dl s
Lot (phb (S15n5d lad )5 Sagpsnl 2
o3> il slaled jumies ¥ US> b e CCA
O+ GBSl 09> 1y (sl M e 4 02
s s olwl ol oad &l Jlw Ve 5 0 Y
Sl Sl il Sl ord 4B S jls 5 (gl ite oS
Ahold )3 oS (gyob M )55 (S5 92508 (gLad
Ol Co gy 4y Lod pusiies Olped (e Taw 5l (oS
aaw ol 4 &5 dy o (B e 4 o 5l s g Wb oo
alwl  polie a4 ag bLoanS e alwl wub
M calizes glacuil 3l 0)9d )0 (255 (sbaled yokins
plo & Cuns YL wlinl 51 Jlo Voo cuiSib oy b
owliel cde & ).a1 Ol bl ge yes 0 cuiSL glroygn
Gl angr LB Mols’ CuiS 3l 0yed il b (od polae
Sl s )0 Sl 4 lod poiinws ol )2 45 (slodgime
L .MLL;o 25l aaly wusls walyss dgag (S8 sl of
Jlo 03 iS5l )9 b (23 ¢85 Sbaled jusies 4 d2 g
CuiSil gboygd plo & Cans S ok b saeb ]
ul).un cuis b 0)9d uwl)sl L |)_») &..\.wl)u,a )|5)9'>ﬁ
b e (Saagel 5 Mo il JSe (S
g Lojly cuslad pae il LcdiSih oye0 il
3308 by dibn bdye sl gl b ien

1- sill 2- Effect Range

3- Nugget Effect


http://jwmr.sanru.ac.ir/article-1-777-fa.html

Downloaded from jwmr.sanru.ac.ir at 10:56 +0330 on Monday October 9th 2017

¥¥

0.2404

0.256+

0.192|

1
1 0.128

0180}
0.120}

0.25

0.37

Led

ohwile bl )...'>ui roje 0 Gl Kz o) jl edlaiwl b oM (sladhaio Slolyd b

(cal
0.235¢ O g
0.176; SRl B
0.117}
0.0591
0.000 ———+——+——+—+—+——+—
0.00 0.1 0.22 0.33
alols
(=
0.2494 0 o
B |
0.1871 da5—H
r gu ooo
0.125}
0.062}
0.000+ e —
0.00 0.12 0.25 0.37
alsla

O =Gl 55l 0,95 L) CCA 315058 slisd 4o alfiis] S ppslie b s ool 3l (sbobes ysiipns —F IS0
(L) o =3 9B =g Y om0

Figure 4. Variograms fitted to the quantity of local flood in CCA physiographical space (with return periods a = 10,
b =20, c=50, d =100 years)
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Figure 5. Cross validation results of Canonical Kriging with return periodsa = 10, b = 20, ¢ =50, d = 100 years

(dotted lineistheideal line (1:1) and continuous line is plotted based on the best fitting regional flood
quantities (dots))
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Abstract

Regiona anaysisis the stability method to improve estimates of flood frequency, which has
become one of the dynamic sectors in hydrology and the new theories are testing, constantly.
Application of geodatistical method is an innovation in this field for regiona flood
anaysis.This technique is based on the interpolation of hydrologica variables in the
physiographical space instead of using common geographical space. However, the hydrological,
climatological and physiographical information of 38 river basin information of watersheds
inside of Mazandaran province were obtained and Canonical Kriging method was used for
regiona flood analysis whit return periods of 10, 20, 50 and 100 years. The Canonical
Correlation Analysis was used to design physiographic space by the geomorphoclimatical
variables affecting the flood. The Gaussian model had the best fit to semi-variogram model in
al return periods and the geostatisticad method of Ordinary Kriging was used for
regionalization. Results evaluated using Jack Knife mutua procedure and the five statistica
indexes. The performance of NASH was obtained over than 0.9 in all of return periods, which
implies the accurate and acceptable predictions of flood in ungauged basins. The other
indicators led to satisfying results, too. According to the results of relative statistical indicators
accuracy regiona estimates improves as long as return periods increase. These results showed
that application of Canonical Kriging method is effective and practical approach for regional
flood analysis.

Keywords: Canonical Correlation Anaysis, Geostatistics, Ordinary Kriging, Physiographical
Space
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