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1- Equifinality

2- Markov Chain Monte Carlo


http://dx.doi.org/10.29252/jwmr.8.15.235
https://jwmr.sanru.ac.ir/article-1-859-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 |

[ DOI: 10.29252/jwmr.8.15.235 ]

\Ard B9S ke 0,065 o IS Cige iy yoI 5l ookl LHEC-HMS Gl (gjludnds Jdo Cusad pis (po5s

S 8L drwg o)Ken g Oy g wr (65505 wiyeS)
w5 5 ey DREAM wiyll aly aeud by
b awlio 00,0 opl (0Y) o)l b DREAM-ZS
(2550 bY) (sjlge 255 (o8 3lasi I DREAM 00,650
Wl 3 g WS (o o3l yiehly (g gy paiges jglateds
Shpaiges lasly (hlil cage Sbj el b Blue
&b L) 2wl DREAM & Cond (pizren 395 00
odiisl cuslio (. @jg @ lSen jdlaieds (S
YL 3 gl 0jg> 93 53 (FV) @) 5 (g (17) 45 oo
Canlad pie sy s 03 )sS) ol 1 ookl b 1S yol oo
OEen By (SWidgys S n pim g bl
Ao sshiea ppeSl cnl (YY) olen 5 ISl
(o35 Slayelll 69y p ik g Jo Lo Cuslad pas
1 Rudback 5] o3> 5 IHACRES Cbly, ()b Jie
5ol pbowl Clddsd jidn pd 00)S oolaiwl (g LS
slo e (slo il iy ltind; Casd pie (slo b,
b > S Jlo )3 035 o3lisl gy (So5olgyn
Conle Ly S5 day 5 Sis bl wilo 3ble
ol > Blgy ol St Jiie slogsl
29 Cuskid pas oS g (g 2SS la e
HEC-HMS (Sigayub Jo oo ity 595 Jao
< al Jow dlgy wly (mjgees Sllgmpil Jie
ks Glime D)5 1) 3jkie sla)lS) (gilwand cobls
3290 HECG-HMS Jljdle 5 )5 &8 )355 (il (sla b,
Ol biey opl &S Il 3 ((050) WS eoliie] ol
g o9y 51 (V) OhlSen 5 JloS it copalad pac
pas by jl 36 (TV) OlSen 5 (sgwge 9 PSO (il aie
Cualad pie Gl 3 5068 oxiwly jslaiedy SUFI2 cualad
2 03latwl 3)56 MCMC 5,651 .63 5" 0ol HMS o
Cign gy (e) DREAM-ZS 2,080 pilo s
Cuslad pie () yolateds o Canl (BSle 0205 o)
5 5l 35 HEC-HMS (Sojlsyen Jaa csln sl
il 53 @ly 25365 sl laojsn s 5 (S ol
s ) S oM 1 Batos oyl jo b edlatwl il
—isk Jae 4 DREAM-ZS pip)sSll o 3,5 oslicu
$ld ol s s S HEC-HMS x595 4 Sl
o S gygbdr sl Jgers 5 o3l (s and S )
cono jl Job JB @ls 4 () Ban qgjlodand wuld
P bl e 0dd ouwly gbayell polis b Jao o
e & (Sl 3/9@] Cuslad pie Glegdge (o &5 Jb
Ban 4l Cud Bda )90 Ay Jiobl e So aS

il Mgy il Jae slo iy o8 (e

) L ydg; 9 2lge
w08 b BeS il 0y o) Cdge (5l pdiged
DREAM-ZS

Coge o (sino %;lmw:%),ﬂl 5| DREAM-ZS 4,65l
O @39 291y dy9e )3 g Gl BgSle 0pd; oS
Sy romen g (Jad il sdomy o i la el

S Sl opsy P by WNed S
ol el (slopiges slagbyy cnl 3 Se (MCMC)
39 losalie odl> 5 (GGglgyen Jro (bl 2 o255
2255 S S il &) dumed g (Holad sladiges s
! B) 38 (o Mg o ytel il (e @ (Sl BoS s
P 5 bl bl aler I Gl (sladiaj )5 (b5,
slaiey (Y0) cuwlad S )3 edlatul dy50  soiuas
S ol oolad gilodnd (slagiysS) Jols MCMC
9 WS (oo e el glad oy ole 030 ©)gen
O SYil mis 4 b gla) Sl by L
Il gl Db [Sen (B @) aelil
sobds &S 3 dgng dliwe o (gl MCMC (sl )ls piges
g odd 4854 (Sjgleris e sln imeleaidse
Py Jde (mrwly ;5 sl iy & Caws &S old L
it —udgrgsie wiyeSl (YY) oy g DjsS
syl paiges Sl i (p S sages g cn bl & (V29
pie 28 lp ) cwl e gl og)le » MCMC
23,5 ool jsol ojes egrie (slaJie jd sk
slo sy oSl B Slos oSitun dsys o )

oada yie o oSl bl o BoSylo 0z > WYL sl
4b 53 (0) (SOEM) stigd buls osm JukG
sdry Sy jl sl W (gl g 039 MCMC g,
bt ol mle Gledse 0 haslie syt
2 ilise clagt o)) Cul o 485 4 (gl
oSt oo @iyl i MCMC (sl
el San g a8 cle (V) (MAH)
poyl 9 0bj gl Sl 4 5l cleay () SCEM-UA
(¥5) shas ly olnl dype Gy sy Bis
olesly 9 2lRen S woip b clagiagi
Sy jl Gibpases shisds MCMC (sl ks piges
Ser 5 @y (YFAY) Cunlosds plosl YU slal b jel)y
lagell ey Jloinl JBe @b fge (e3S 0 (0F)
9 Ybolul b o)l pdiges Jiluwe 5 oty (Sojolgyin Juo
MCMC jbhpdiges S5 sy pdises Hlodily iuliél 50
) DREAM) (Lol JolSS (bl udgpgsio pU 4 o>
Sl (OF) ghlKen 5 ©gy 035 (Byme i @52l
P9y 3 wipsS ol cusles S )l ) ks o3l
55 iy () DEMCGs e oy il IS
JolSS pglateds Sf iy oSl plgiear Jols JulSS I
(81) w8 oo o0l g yio Sl 5 L olye Cono
sl coad pas obj)l lp DREAM o)l
o Qe | phm by p3 bl ) (SKjglssin
bl psaieds (V) LrsbigessS 5 (5 Blge Mo .l 48
HyMod <« )i GUlgy o5k Jae (sl yially coslad pas
g Sl il Jue 5 Secchia jool oje
w5l W) Jleds )3 Lo &g, 0je> ;0 AFFDEF
gy gy a5 Woby L 5 L5 )S eslazwl DREAM
Db )l Cuslad pae Dbyl 4 e g Cul 5o


http://dx.doi.org/10.29252/jwmr.8.15.235
https://jwmr.sanru.ac.ir/article-1-859-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 |

[ DOI: 10.29252/jwmr.8.15.235 ]

YYv

235 b g (Bolal Oygody (AXY) ojlul U oy ey -0
o 9 (UE[0,1] 9 bojiel)l slasiply d) 3 il s
ok jl il L 0l L v ((=1.2,...d) e a5l

(CR 3 Jloisl b g 5

{e} ifU<1-CRd =d—1 } (%)
\Y%

V.l=

) i

j
dbe g B @bl edliel b (V) JEs duulxe —
(YC\) :(X(el,Vl) u~J9’9)~° u»):J.J JLo.,..>|

a6 v1) = {rrllin (HEQI) 1) ifm(6') > O} o)

ifr(6') =0

otherwise

Sylulinl CAleSs mie LU dolad dae Wy 5
wdply (oolgiid sy 23b O=VL g 0> u ST (uel0,1])
2 8 (B s ppe o) s B=V in 295 e
D9 s 2]
2 Sl ROY) 0y 5 0ol5 lSen Jlae dssloe -V
o 3l Rl byahl ey @i e Cae el
bl oty (2hSen 4 & 2gd 0 odliiwl (ol el
(o%) (Re1.2)
HEC-HMS S 39l 8 Je

VU 35)) it Lawg (FR) HEC-HMS Jus
ol (5 iomelS p5lsy (slnJin g J 5 465l dnmst odncia
ol 5 adloe byally obliel o omily collB gl s &S
ui’)eja)m’ e > llyy 4 (Bl b wld Gaios
5 3y 5 i dass Jdo oyl b plosl HEC-HMS
Siwands HEC-HMS  Juo )3 .abl o Jow Sy aly 5
oo sloadlye (Syme diajls 0jg> )3 BI)Sg)um dulne
S syadls 5 Sloj 5w sloodls sadlil Juo cojo>
ojp> (Sepd Cluogad o MLl Wb jlaiecpy Al e
5 Lojnj (Siy lawgie mieojled wolus Jolid
5905 olog) JUil &y Lgyyo (sl 5 4] Al iz
Jab ol ilula (be) 5 s (2bkig) 5 (Lojo>
Db g 25 39 0jg> S adlge & |y OV Bl Sgy0
ly Jeow Mgo 33b (slaodls g (glosalin Juw dgeil (clmodls
D)8 2)lg (Sloj gy slrodh g ol Juo slaadie )
ailie 3 ol Gloj alob g (gludnd Sloj edgame
b 2y JS sl msls
andlbas 390 aibaio

2 39585 alagy ojex 3 Fly adlas 3y90 paw
YOVEID Colue 4 i (pl Ml S bl
5 el gly (532, plolys ol (o Sl 53 goyoioghs
@ e ia) GISIE 5 oS5 el slapl & 0jes ) Y
s (myoyioghS YVY/O o WYF OOF clacolus
3 8 Sl 5 S (slo o 395 4 4255 b 9o
ojp> 2 e S Cupie clagsb sbml (e ol
Voo jlojee 3 (Sl gl AVl @iy sl (5955
2 35 ol () S (oo yuii oo AD U yia o

WA Ll 5 )l 130 o)lod [piin Jlo el s> upite dsliagsy

pIY s o pigel g9y I JS adlio LIl oleini
OSee syl slad 5 Sblay —)k Jie (sl el ol
Ll ke wb gomen 29 asude Ll j1 Sopn
Cnl 29 pasuiia bnylS5 ol b Sblgy () Jie (b))
M oS Sloj b g adlyoe by g5 (slp oy el
ol 35 asly (el g ol 4 Sblgy o)k Jae (sl
Ll Byoj 2l Ked Copur 4 bl ol ke e
Silse w205 O UY I ks DREAM-ZS )5l .l
odlazwl O JLo.ol ujlfo é,b cwlio (SR> dl)f
Ormen dgd oo (ol Sen Copw Gl cage 5 S e
5 oA g5 258 laclls I yom) b > ol blE
Fob 35 ) b oo Bl eoloity BB £45 cplplu
sl A osliel wupel cnl > silse s Y
casl DREAM 2,68l 4yl ascus ayl,y DREAM-ZS
@l OVaY) her 5 ©gy bey ol clip &
Caolodds JuSiis 55 (glaciond 3l w3 )6l opl .cwlodsd S
syall by 5l adsl comer S alol
S ol Badnd (3 g @je8 5l eolazwl L Bi(i=1,..., N)
Comaz Sl el (LHS) 05Y @pe x5 89e Lo,
w305 ool W yiol )y 51 gl

sebly gy oslanel b Gblyy =85k Jae (2l ¥
P e e gl () JBs a5 ons Okl
s Sluye (oS gy bawgs Joo (b)) pob> Gaios
Ban gl oxialy Ao > i jsbar 05 bl (L)
s plie 8L Bum g 3900 4 lad Slaye pgeone
DY) S aiaS 1, o ol Mo ) &8 sl 2ol

Fgis = ity ei(e)z ()

Jie 04 (g3l dud 5 (glosalin o slaoaly cglay € 48
Wl Jdo sl yial )y @ 4

JolS5 51 oslizal L pl i o0 53 (dx) e dsmibre =¥
(FEX) Lol

dx' = (1+e)y(3,d) 5}, ("0 - =0y +2 (V)

S5 5255 5y 93 & bgyye sla el 872005 gTa()
by Ll Gl &S ol oy sla s 5l (M2 9 T1)
Bé)mlszadud.fw‘w)aoy‘&.)l‘mul)l;& 9 € g
'Y_jﬁdlml) mewd‘fw"’g;i‘“d‘
My Glp 4B e o0 i Sl 8 (FF) 29500 (e
285 039 pli o5 5l ol el )l shs d g (ool (gm0
oo e gl e (glokiy (5

b (i) pooj 2y (V) ooloidy slagel)ly sy Ag5 ¥
1y daly 1 eolawl

vi =0+ dxi (")

(4s) Comaz) Gty P52 1 o5 el s B &S
il e

1- Latin Hypercube Sampling
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Figure 1. (a) Study area and the sub-basins. (b) Schematic representation of Tamar basin model in HEC-HMS
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Table 2. Characteristics of selected flood events in Tamar basin
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http://dx.doi.org/10.29252/jwmr.8.15.235
https://jwmr.sanru.ac.ir/article-1-859-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jwmr.8.15.235 ]

g GBS )lo 0,555 o5 Cige oyl jl ookl LHEC-HMS O (gilwdnnd Jdo Cuslad pis yesss

370000 380000 390000 400000 410000 420000

2 2
(= =
8 2
¥ kY
2 § badaly
2 P
-} kS l 51 it i
Py e I Y
] 2 I S
S. = Sl A e g
2 2 Al et A
3 b3 | sl
(9 i Sy-SCPR
= o gyl
2. S I i il )
2 2
= ¥ N
= =
s g
= = Kilzmeters
3 T 0153 B 2

370000 380000 390000 400000 410000 420000

(<)

360000 370000 380000 390000 400000 410000 420000 8
=
=
—

o =

S

=1

]

=+ o
8
=
-

o =

]

I

©

-

b o
=
S
~
e
—

o =

=3

=1

3

T
g N
[ B
= ‘5
-
=

360000 370000 380000 390000 400000 410000 420000 Kilometers

0255 10 15 20

@
(V) 303 050> > (docto o)loud 4 () 5 (2] ) 4 () ¥ S
Figure 2. (b) Land use map (c) Curve number map in Tamar basin

o _ (YF) 305 0jg> SB (Su5glgram sloog)s ¥ Joa
Table 3. Hydrologic soil groups of Tamar basin

0j9> gaw &) S oy (@0 sioghS) edaw SB (SKidestn slaog)S
I2A) ay/va B
v/ VEYV/A c



http://dx.doi.org/10.29252/jwmr.8.15.235
https://jwmr.sanru.ac.ir/article-1-859-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 |

[ DOI: 10.29252/jwmr.8.15.235 ]

¥

Table4. Land use of study area
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Table5. The lower and upper bounds for calibration parameters
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Table 6. Statistical properties of the paramaers (Mean Coefficient of variation (%) and the optimal values)
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Figure 5. Posterior histograms of model parameters for thefirst flood event (Table 2) in the calibration period
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Table 7. R-factor and R-factor values (indicators of uncertainty assessment) for flood eventsin calibration and validation phases
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Table 8. Comparison of Nelder and M ead automatic calibration and the best simulation derived by DREAM-ZS method
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Abstract

There are some parameters in hydrologic models that cannot be measured directly.
Estimation of hydrolog?lc model parameters by various approaches and different optimization
algorithms are generally error-prone, and therefore, uncertainty anaysis is necessary. In this
study we u DREAM-ZS, Differential Evolution Adaptive Metropolis, to investigate
uncertainties of hydrologic model (HEC-HMS) parameters in Tamar watershed (1530 km2) in
Golestan province. In order to assess the uncertainty of 24 parameters used in HMS, three flood
events were used to calibrate and one flood event was used to validate the model. The results
showed that the 95% total prediction uncertainty bounds bracketed most of the observed data
especially peak discharge values but the uncertainty due to other sources than ePz;\r{:meter
uncertainty (e.g. forcing data (rainfall) and model structure error) are significant. Coetficient of
variation for curve number (CN) was small for al flood events, therefore this parameters is
more sensitive than the others. Histograms of the posterior probability density functions (pdfs)
show that most of the individual parameters are well-defined and occupy only arelatively small
region of the uniform prior distributions. Best simulation under DREAM-ZS was obviously
better than simulation results of Nelder and Mead search agorithm.

Keywords. DREAM-ZS Algorithm, HEC-HMS, Nelder and Mead Algorithm, Tamar
watershed, Uncertainty


http://dx.doi.org/10.29252/jwmr.8.15.235
https://jwmr.sanru.ac.ir/article-1-859-en.html
http://www.tcpdf.org

