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Figure 1. Locations and distribution of rain gauge stations within the study region in the country and province


http://dx.doi.org/10.29252/jwmr.8.16.213
https://jwmr.sanru.ac.ir/article-1-917-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jwmr.8.16.213 ]

YO

doxligr g 4kSeS il g sloje (rw ol soliin] Clasie § Cusbge =V Joa>
Table 1. Locations and characteristics of rain gauge stations within southern catchments of Kohgiluyeh and

Boyer-Ahmad Province

sl o skl Job ()l (JU) 093 Jobo oy pl oSl pb o8] o)lou
TY—SA—FY De—¥A-- ¥ Y oy g \
FEVE-54 OY-VA-SF VoS- 5 o9S &l ¥
Yoya-yy FY-).—a¥ Y- v o)) Je ¥
Yooy FA-T5-AY AY. v A Es ¥
-0 BY-YA-YA .. v o9S Sy 1y
Yoss_sY BV-FF—-¥ Voo v o)) Ol 5
YA -V av-aa-ay Yy Y. 9 s y
YEAS-Y AY=VA-5) Wy Y. o9S o Oy A
TY-asovE 05— 5-0Y Y- Y. 9 L Aot !
Y- .0-¥0 AY-VA-RE V5 Y. 85 Sl ).
FYof5ovY BY-A¥-¥) Vot W 0y; b M
FE-YA-0) BF-F\-FY Y- Y. o8S i W
Yr-04-va FY-Yo-YA o Y. sl oS w
Y-0a-d- aV-$A-VD Yy vy o5l S e i
FE-A1A £0-Ad-0) AR ) SR Cubim \a
FYoVY-VY FY-Feo1Y AVY " SR o \$
TY-AD-VE av-d)-0- .- vy o5l Mg W
LAY R ) 8Y-11-0) YAF0 W o8S sy A
YF-.v-YF FA-F+—00 \Ye % sl s bbby \a
\-FE-VY O¥-Y—Y- VAF- 5 o5l s v
Pr-ay-a) FY-YA-DV £0- ) NHwS Sl Al
FY-A5-VA AF-2F-V4 WE 3 o8S Jlises ol vy
FY-Ap-vY Be-Ya-A) Yoo YA 2l zsb Al
TY-29-48 B¥-Y.-Va YA Y. o5l 359, Ve
Fr-AV-01 a5-00-Y AV WY o8S Y va
FY-AF-V- av-Y-—aY Yvo- WY 5 Rt vs
FE-Fa-vs av-dFf—- \ab- s o5l ks v
PE-.aoyy a¥-2A-0¥ Wee YV o5l K5 YA
YY-55-5A OY=+0-Y) ay-. Yo oyb; oL va
FE-YY-. v --0-0v VY- W ool o5l ¥
Yr-afoy. 05 -0F-0- VAYY ) 00 zoeb "
0_2 — (4N+10) (‘,) W ub,)
T _ .
ON(N-1) Lodl> (g 5Lwaslol

S N 9 )\.Liia “),,,ol i 5| iy )..{.)Lan N; ‘O] u»l).» O‘T2
o gy S ey Gl /gl cuns ol ol
NS S Z < VRS Cund (pl & Sjao 50 cuslaodly
Ol Ao yd A0 slezel plaw j3 1y Wodly (o gy 3405 il
(V) a0
A yd (489

& dog b Joxe dldn (SH)L bddye Sy 5
D90 duwlro ) O)god:
x =x+ Koy, )
ol sdalie iyl didu ST .cawl Jlglyd o b K it 4
b (x] Cosd 4 XL 295 035381 Ty 5 Xn 43 Ll &5 e
2l oy 15 Gygpods ¥ oojledds dasly g 00l

shanlie & Wodly (g o glawl stalis S
ey Hlde J I clalie ple b &S ded 0 ML
sodly cunss alllae oyl pbsl (gly bl asly Lisb
aaly gejl bwy ol aclo V¥ 5L ands
W9y ool
PMP 55 33 Sloj Gde il (sl gy I oolatuwl
il ol 38l Wey g a8 Dgy dled Cunlio Sloj oS
Sl ol sl iy g9 oy (g jo ()l gmo
laolSiun] (slaosls gy b Joiome dinde 3)k 35405
ol W9y (s lp JWS= 0 g0l 1 098 (o

_ 4¥n;
T N(N-1) 1 (1)

1- Range Studentized Test


http://dx.doi.org/10.29252/jwmr.8.16.213
https://jwmr.sanru.ac.ir/article-1-917-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jwmr.8.16.213 ]

\aY3 denlpgr g wohKeS il ogix claojen 53 SlKe i 5,9, b dtelo VF Jaiote dinis b 359l

ol 31 ozl b calys ol dmslxe §) u b Anlgs
b dly ol ol ead (giluans
Cand & Ked 905l o)lal (slayal )l polie (B9e
ohd Cub hyb Amdm By polie sy e
dw Og.] O3)9‘ Cauwd & L wufu,o cb:wbm 0)9> dtmoli';wul
2 &S ol dsloe BB (Hi) (San g0l o)lel by

sl 2 oges S Gl S

(VO 5™ v)
H; = 1757”“ )

Sxe Bliosl g 3 Sle )5 & O g v dlasly ol ) &5
Fahl g (L @jg 5l oad Mg ) oad (gluannd polie
4 &S D500 duole 0> s (claodly I edlatwl b 1) Vips
Sygods (Hy g Hy Hy s ) Hi glaolol 51 G yn
(V1) d9bn iy 2

sl 25 Oypots U @ (e28 &
F@={1-hl1—kGx-0/ald’

X LIS a1555 syl b, & o o a8
il pj Oygony

x(F) = §+2 [1 - (1‘hFh)k] ()

o &)l &Y¥olro LI &5 (sl yielyl duwlee (glp
3l o.)L—éL.:] b colesyd (Ve) 29 0 odlitnl SiSuwon lawgs
o2yl Cad 4L g 0j> LI @iy slajielly dnsbxe
odd (gilwand polie Jlxe Ulul 5 WSl polie
B2 dblee 5l Ken 90l oylel ¢ Joleo ddlaie (claosls
JBley e )3 jsie Jolye alS asliy cusl dpulore
Gl o aud g tlab
0Pl 295 03]
Silwded (sl (slailaio @iy @b oot om Cae
ol (B3l (2955 (gejl 5l adate SSem (slayial)l

gdien iy 0y 5B 4 ZPBE il (055 0 lel
. -1, Dist
gDist — 14 :: @)

s StS gy glilato baugia B3 YU ala, 3 oS
@ od oy Bily iy b (Swas cups 70
o> il (Jad [ SuudS Cupb jlae Bldl 0y g ool
lddhio mjs b cpyne bl cas sl ond
$Miges bawgio (gl )gliiS | il (glagje (slasliss
ol P 8 iy @b 85 5 awmlie 3
D¢ Dbl lailaie mjei lgieds Ll e |ZPIE|<V/SF
auily 1y oads S5 bylyd mjer SOl i &S (6)lge o
) (ZPB5) Jade cpyieS &S iy Spgo cnl > il
Jalgs bl (gladlio xje e olesd Al awsl

PMP =x + K, (%)
Sy Jlme Byl g (1 Sile iy 4 O 9 X olSin]
PSS n Kn ol bl o aVle sla Su)L didw
UQLN sy K W dwle Jde

Wl Cand dy pj sl TK e .ol dilaie slaolKi!

K=(x,—xp_)/0ny (a)

dodly gy 50 o osmliie Sl Ay XL OT BN
SIHL ol en GVl gl SK)L (:Ske XnL
Gluisl gd AVl gla S8k slne Sloul on cipin
oS jobo 4 Kas il > alad o ol aindy (S0)L
S Bl 2 0 b (G SW)k dide wgie L
gé).\o PMP Ml?u Lg‘)J VO o )‘ ool ‘)_») A‘SL;o
S SNk ddn (1 Ske & (ool Cusdse I ks
03Il 51y (eSS 4 yoxie Sl e ol 3L ol VLo
Ohsy Bk Sl Slahd ey albre plply 98 PMP
sba sulb gl wlel p 4l sy Alade
(B) 2> salen 1y (g5t (a5 VO oy 3l oolital

s HliS b,

Jie op g Bl g ol copd dla Sl J5
dwlre Cax Yog JMde Olesds 0> olKiws] jo
wilate cloolay] Kan Ly o Cusl p3Y PMP
OFen ddlaie & (Jygo ) S Oyge SIS & Cod
oy 4 1) ol d2ge lagty, Bk 5l b wsls
leiglb =3 dl).g 456)9.‘04; ..))f Ml?u dulfl» |) Km
022 Ml )k At 155 5 lidlsn 5 O sl oje>
Ol by 0258 cpl w9 Sl (e 09> &S 395 0
slad b olwl (pdyms ST 29800 (905l 09)
Bl By A5 degare Sy lbelSiugl ST,
Ql}f@ |) J.>|5 A g0 L}.{I 4 LQOKTJ.»{.I o.;.l d’l"' Jl.o.bl
Syt 25 (g S layglisS (Sen (gl dsges
pldl lasl (las (gla)gliaS slacus (yiS]y dnubxe
o) Glp e o Jole slanl slaodly (gilwdnds 4
Ly cdS iy eulie i o e sgbie
9 @iy &b S oyl clasb (H8ly Ll Sl oslanl
sl Gl LS el Slee U ool oymel)l aw b g
s ) o (1)) Sgde 455 J55 > (st
8 i sypm 42l sy US iy s sl
D Cige gy & Pl sladate glaodly (giluand
olol 093 Jobo olaws 4 Lol j> jolaie ol 4 .9 00
(3as e+ 3 &4 Yooms) dolas slael wolSiugl o
o 48,5 a3 (+0)) il oy Jainl pslia ey
035 350 (sl il 9 LIS o Saiz b 3l edlizal L
wligy Sk aidir slol 25052 42 pldl dogsyo 4l o
Oy g p3) (ad glitS ol (33,5 (0 Jolase
dploee 00 39l slol & bgwjo (StS 9 (Mg oy


http://dx.doi.org/10.29252/jwmr.8.16.213
https://jwmr.sanru.ac.ir/article-1-917-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jwmr.8.16.213 ]

YV

Hg) (903

s ab ul.w; ddlaio Lg‘.m:li“w/” "1 Lo, O?“’jl @L}
wBan] o] dw > aiclo Y Su,L Sl claodls
Wdgr (o) gz il Loy gyl zawl 5 e ol
C)?-I sl (\f’) Ol,o)_e('é PR Jle(..w 4,».15.).3 O..).])J.L;J.
(Y Jota) ais 0ylg lawles 55 olSiius] du

Con g o
d‘m‘ sl u,o)i

Sloeolatwl b aVle ddn (S5L slodly wyp
el 213 ol Lis A0 el maw 3 RST 405
OBl 29lp cnlply )85 92 odly Sl gy

dilaio dlbali..w:l J‘JS_OA ..\49) uyo)—l dLZbo)‘.n] -y J5J>

Table 2. Statistics of Mann-kendall trend tests of study region stations
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Figure 2. Cumulative distribution density functions fitted to maximum 24 hours rainfall chronology series of the
region
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Table 3. Goodness of fit test for selecting the best distribution function estimation for region stations
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Table 4. Calculated probability of maximum 24-hours intense precipitation of study region stations
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Figure 3. Isohyetal lines of probable maximum 24-hours intense precipitation
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Abstract

To design water constructs, such as spillways, canals and many other water structures one
needs to estimate probable maximum precipitation (PMP). Since climate variability and spatial
variations affect PMP estimation selection of proper statistical method, which provides better
estimation is important. Based on general frequency equation, Hirschfield method has been
proposed for this purpose, but it overestimation makes it unfavourable. Therefore, the aim of
this research is to estimate PMP24 of Kohgiluyeh-e-Boyerahmad region using frequency factor.
The PMP trend was calculated usiné] long term meteorological data. Data of 3 out of 31 stations
showed trends, which were omitted from further processing The simulated statistics of the 28
selected stations shows that the 3-factor log-normal is the best model to fit the data. The
homo?enelt factor (H1) is -1.61, which shows a slight non-homogeneity in the region.
Therefore, the biggest frequency coefficient could be used to estimate PMP24 in all stations,
which were 4.45, Using these criteria the calculated PMP of all stations were used to draw
isohyet and reveal special rainfall distribution.
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