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Approximate Signal, Joint  Introduction

Simulation, Random Forest, By modeling and simulating the qualitative values of river flow according to meteo-

Random  Tree, Wavelet rological parameters as well as climatic changes, changes in the meteorological phase

can be considered indirectly. On the other hand, due to the random measurement of

Theory. qualitative variables, it is not possible to estimate the daily time series of qualitative
variables. Also, due to climate changes and the sharp decrease in river flow rate in
recent years, some rivers in Iran have changed from permanent to seasonal. This issue
has caused the quality variables of river flow not to be measured continuously. Based
on this, simulating qualitative values based on other effective and available parame-
ters can help fill this gap in certain conditions.

Received: With wavelet theory being capable of improving the simulation results of meteo-

Dec/28/2022 rological and hydrological values, the present study has attempted to examine the
effectiveness of this model in simulating the electrical conductivity values of surface

Revised: water in response to changes in rainfall values. Therefore, the aim of this study is to

Jan/09/2023 investigate the effect of rainfall and rainfall decomposition series in the simulation
of EC values in the Eskandari sub-basin located in the Zayandeh Rood Dam Basin
using random forest and random tree models. In this study, an attempt has been made

Accepted: to investigate the effect of independent series decomposition on the simulation of

Jan/10/2023 dependent series using two learning algorithms.
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Investigating the effect of precipitation series ...

Materials and methods

In this study, the effect of rainfall time series decomposition on the simulation of electrical con-
ductivity values of the surface water of the Eskandari sub-basin in the northwest of the Zayandeh
Rood Dam Basin in the statistical period of 1990-2020 was investigated by two algorithms based
on random tree and random forest decomposition of observation precipitation series was done using
wavelet theory, Daubechies 4 and level 2. The simulation of electrical conductivity values in the
studied sub-basin was initially done by using two random tree and random forest algorithms in two
phases of training and testing based on the rainfall values that correspond to the electrical conduc-
tivity values on a daily basis.

Results and discussion

By decomposition the rainfall observation series into approximate and detail signals and increasing
the simulation dimension to 4 dimensions, the simulation results of EC values in the study area
revealed that in the case of the random forest algorithm, the decomposition of rainfall series was
able to reduce the simulation error and improve the performance compared to the initial state of
the random forest algorithm by 77% in the training phase and 10% in the testing phase. The results
showed that the efficiency of the model was 0.67 and 0.73 in the training phase for random forest and
random tree algorithms, respectively, and the efficiency was 0.59 and 0.55 in the testing phase for the
mentioned algorithms by the Nash-Sutcliffe efficiency. In comparison to the random tree algorithm,
the results of the decomposition of rainfall observation series into approximate and detail signals and
their involvement in the simulation of electrical conductivity values showed that the Wavelet-RT
model was able to reduce the amount of simulation error by about 54% in the training phase and
about 22% in the testing phase. In general, the results showed that the decomposition of the rainfall
observation series into approximate and detail signals can greatly improve the accuracy, efficiency
and error rate of the simulation. By decomposing the series of observations into approximate and
detail signals, the dimensions of the simulation are increased and, by its nature, the complexity of
modeling and simulation increases.

Conclusion

By decomposing the rainfall series into an approximate series and two partial series and increasing
the simulation dimension to 4 dimensions, the results showed that the combination of wavelet theo-
ry with random forest and random tree algorithms was able to reduce the simulation error (RMSE)
of the conductivity values and improve the algorithm’s error in the training phase compared to the
random forest and random tree algorithms by about 77.5 and 54%, respectively. These results in the

testing phase are about 10 and 22 percent, respectively.

Journal of Drought and Climate change Research (JDCR)

Spring 2023, Vol.1, No.1, pp 33 - 48


http://www.SId.ir

(singy lio

dl=xo

ol ot 9 JLuSiis sl i g3

FY - FA Oloio IFY g ) b Jol o5l (gl 0599

dllln) 4oy, yl o (= Sl Ccolan (g 5lawancls jm (o)l (6w 4y j25 5 (omwy 2

(‘S)A.Z.Lw| Adg> 33§16 )g—0

"ol izt ol pro Jgmoy 599 5 (5B doxo

Ol 6,8 s 3,8 sl o8zl vl sdige 09,5 JLeils Y
m_nazeri2007@birjand.ac.ir : Jgiumo odduws g3t

T (K I sl s Sl (g5 lmwanid 50 D)l (o (8 3 4 3285 5T alllan () 5o
A8 (5Ll 0599 30 09 0015 a3 T dmdg 58 Sl 30 (Sl 49 9§ b
B8 5l B (o 2 9550 (B0LAT SS9 (Iolai syl o 5eRUl 90 g 1YFA
58— plouil ¥ el 58 9 F Juomls (S g0 (559 31 ool b ()b (Flawlieo (5w 4 323
2 5950 9 3 oLl L axlllan 3 590 b g 325 50 (S Sl Culud ;o 0lio (g5 Lawdndd lou!
AL Gyl olio dmy azgi b bl g el 5L 90 30 (Bolad JKr g Bolai sy
VY g oI5V Joo oS Sl gl s )5 plowil diljgy (wladio 5o (S Sl Colan o olio L
108 94108 ()5 5 (Bolai s ) g (Bolal S lteasiy 51 (5Tt o Ay 90l LB )0
4 )L (5w 40325 L0 9y ST (i 5ol lauwgi 00y oLy (sl 5981 (61 il 5L 50
Gy S 010 it gl s B U (g jlamwannid s iy 1381 9 (o532 (30 99 9 (ot 3 (5 30 S
Sl 5l o ol auuilgi (Bolal ©S 50 9 (Iolail YK slaets ;85I L S 90 (5555
S oy 5951 90 dmy o g0l HL 50 1y (K iUl eyl dlia (RMSE) (g5t
3B 50 P8l eyl aidty S gugr 9o )0 BF g YV dgus i i dy (Bolal s jo 9 (dolas
SR Lin (g s 49325 b 45 010 ()L LS ol o0 9033 YY 91+ D9 i 37 g (o]

il 4Bl Sguty (w33 930 GBS0 (1)1 g Uad (] o (o H g (532 G IUKuw 4

i gowls sLejly

A:»O')é stéél.@. Ji;? ﬂ-;-’?’-ﬁ ‘5)’:..’
Gy ¢ ot T JUSomw o Sl

s

.,a‘,i'
el o g ,b

AARRVARIEN

‘ol e g,b
R ERVARE

0y &b
VE VY


https://dx.doi.org/10.22077/vssd.2022.4953.1061
http://www.SId.ir

OOLQ.._MJ‘ 4_;L”>95) Ul_')} ‘r..uw.u 9 u_...oau 4_L<x.> )I
Hu et al., 2005; Campolo et al.,) el sa—

2003; Nilsson et al., 2006; Wei et al., 2013;
Darbandi and Pourhosseini, 2018; Meresa,
2019; Seifi and Riahi-Madvar, 2019; Feng
and Niu, 2021; Hassanjabar et al., 2022; Mir-
Jay-) o,5ea 5 'Lis ,4bl> (zaee and Saraf, 2022
Joe g S>40 4350 5l (@wardena et al., 2004
ool l 0Ll 55 il (3l gl By S Lo
(Cannas et al., 2006) 5 —on ' wllS .ass,S
ot Gl s sl § Szse o )
Iy ol cBo g cadnd 4 00,5 colaiwl aslBog, oo >
Bajirao et al.,) o, § 551l .0 Soges 05l
“Sgas (ras 4Sd (o hil o (SIS 2021
o S5 ali) Slly) silwand o 1, S
L =S 5 sloow aS ol lis mols asols |, 8
IS (oo e 03l sla el e Sz ge (5595
St )0 Szrge §y55 Jod B B aag b
«S=iglyse 5 (litler ;oolie o5land mols
Jos ! oS sl oo s aalllae ] o
e O S5 S el slie (jlwand o
=S SIS i 3y )l Sl A 4 g L
a7 9 )l U ey aslllae () Boa I3
ass> 5w EC malie g5lwands o (5l (6
Lo ogy0uly aw s plass> j0 2 dls (g 08—
0 g o—tolay K> a b Lo Jow jleslaul
Gl 03 as dalllan sl )3 il e ol
S S5l 53 Ji s s a5 Sl
o 5 S50k el 9o leslaiwl Ly 4y

S

! Jayawardena
2 Cannas

Journal of Drought and Climate change Research (JDCR)

Spring 2023, Vol.1, No.1, pp 33 - 48

63T e b on J gy 5 635,85 5 bL dame | ¥F

doddo

L olosr S oo ilmand 5 sl Lo
Sl izmed g (iliblgn Lo al)l 4 a2y
S Syl s 5ot ol 0 (oncl
amaag by b gl S I o]y wlitlee
(Bl Djeot iS slapsie S0l
L) =S slospsite ol by s Ol o0
olBl Ol a Ao g L (pizmen 09— 090 1
—3sldls o ployr s el el
Zamani et al.,, 2018; Pronoos Sedighi et)
¢(al., 2022; Nazeri Tahroudi et al., 2022a&b
ool el 51 ] et s Lnailsng, J) 30
i £330 il sl 00 oy b el 4y
> oS sl pite 6 ,—So3ll A8 Cal 0ais
bl Gl g ploml jaiis O jgmods alilBog,
slo ol plwasazg by oS olie (g5lwand
2133 ol ail e (g s 5 5 45
Lo o sosas ml js anle By by ol Lyl s
Sl aBlian_gy lgl )8 0 yxio Bz 5 0 e S
S edl psllyogs wls kb sl o as
FeRie S92 A Do jgo 50 0 yie 93 (> Ly g 0 ke
e ol A5l YUy _Kion 48, S35 a il
S35 gz hdize sl iy, Lo ) (Sloj (g
|y Jos omsiio sz Sl 4o 5 00, 4o Srsgo
.(Bageri et al., 2022) s, 51, >|

Wgi 53 (g Jol S8ty S slaJlw
ot S el (LB L Sdsls e slaJue
od—d odalie S5elg 0 5 wlidler el olie
A g g AL Lo Jow s ool
oo §Ld Jowe 0,50 (] o alllds g ol
Ladas o Fps 5l (e gian (o9 g (S 5 Szge
Slesgy Sisly e slaanls gilwans o
— ot sLa Jos plesl (Nourani et al., 2014)
sladae Jd 5l bz slaJoe Ly Srge 5555
St |y il d @l 0 lg oo (egiae iy
e Ay s (S e 5y S5, R
S dy |y lidoes 4> gy dl B35 420 90 0 Eoian
G lize glodineg ;0 Cdden Ly g Sl 00,5 >


http://www.SId.ir

ry

A TS A et 2 23 S 25 s

a2 o i |y aallas 55 adlaie Cadge ) SIS
Py eyp 55— glosls Clogas 10 ) oo
39— slmosls .o as o L2 1YPA-9 5 Ll 690
oSl sl olie gdod ol o sola
9 Sl (6 og e o] 50 00 ls (T o3l
il e VY529 LT )90 40 o] - bline Ly

o9y 9 dlge

4&".&0 é),.o aako

6 gy o] syl o aelllang )90 ailais
Sl Aoy lmasge 5l (S s S
V0% Corbae Ly (08l adog o el 39,0005

sl 00 6_515 QT 6_:).5 JL@._M: I é_:)n)AA}LS

oSl b9 315 9 99 josly duw 33 T Ad g Cnxdgo —) S
Fig. 1. The location of Zayanderoud dam basin and the Eskandari sub-basin
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