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Reference evapotranspiration is one of the important hydrological parameters
in agricultural research and water and soil protection. For this reason, its
estimation and modeling are of special importance. Non-linear relationships,
inherent uncertainty, and the need for a lot of climate information in estimating
evapotranspiration have made researchers use data-mining methods to estimate
evapotranspiration in recent decades. The purpose of this research is to
investigate the efficiency of data mining methods included in support vector
machine, decision tree, random forest and Gaussian process regression in
forecasting the daily reference evapotranspiration of coastal strip stations in the
south of the country (Chabahar, Bandar Abbas, Bushehr and Abadan).To do
the work, daily reference evapotranspiration was calculated using 20-year
climatic data (2001-2021) using the FAO-Penman-Monteith method. Then,
using these data as output data, 6 combined scenarios were evaluated based on
the correlation between meteorological variables and reference
evapotranspiration using data mining methods (Support vector machine,
Decision tree, Random forest and Gaussian regression process). The results of
the investigations showed that all four data mining methods were able to
estimate the reference evapotranspiration values in the studied areas.In all four
stations, the Gaussian process regression method with the highest R2 value and
the lowest RMSE and MAE values had a better estimate of the reference
evapotranspiration values, and random forest, decision tree, and support vector
machine methods were in the next ranks respectively. Among the examined
patterns, in Chabahar pattern 6 with the combination of minimum temperature,
maximum temperature, average temperature, relative humidity, solar radiation
and wind speed variables, in Bandar Abbas and Bushehr pattern 4 with the
combination of minimum temperature, maximum temperature, average
temperature and relative humidity and in Abadan pattern 3 with the
combination of minimum temperature, maximum temperature and average
temperature parameters had the best estimate. Considering the high accuracy
of the Gaussian process regression model in estimating reference
evapotranspiration, this method is recommended for estimating reference
evapotranspiration in coastal stations of southern Iran.

Cite this article: Piri, H. (2024). Investigating the effectiveness of data mining methods in predicting daily reference
evapotranspiration (Case study: Coastal strip stations in southern Iran). ECO HYDROLOGY. 11 (2), 271-286.
Doi: doi.org/10.22059/1JE.2024.375755.1816

© Halimeh Piri.
e DOI: http//10.22059/1JE.2024.375755.1816

Publisher: University of Tehran Press.




8/9/g)uD ¢l

VEVP£A ) 1 Sl Ll https:/ije.ut.ac.ir/ : dy pis colw

Olyts ol eyl

W39y &> 0 § 30— b (Sl 39 5900010 S gy (I3 (s

(U1 @92 Jolw 41g sloliul 359 590 aflin)

h_piri2880@uoz.ac.ir :asbbly .ol m! (ol (ol oliils (S g ©T 0usiils ool cwiigen 09,5« Ludiils

ouS>

£

Ao SlsNb!

gl ebli> g (5 las Sliios 10 (Sojly0un mee loyial b 51 (Ko @z po Gy s
(bt b Ly el )55 o5 (el 0T sl 5 25510 S o &y el S
Sl 00 Cely (5 aim B 0590 0 el 8 a8l Sl 4 LS g 15 ol pue
B S ooliul §ymi- o 0,50 Sl oS o0ls slaiy 5l 3 laams o o Siwgs,
FRz oromal S )0 pltiy o adile s5lS00ls oy (2B (owyn @825 (0 )
loolmsl | (0 diljg; @2 0 By5 5 (Smie 3 oglS SRl (g S5 9 Sola
bzl IS plosl sl ol IO 5 it b i gl ol 555 oy ol
—oyoimm 98 g, do alilie ) & e (§yxi- S (VF e VWAL Al Ve o J8l slaosls
=S 5 gl £ o 2gy5 slosls lgieas bosls 5l eslaiwl b (s 0l dsiloe Eoiibe
salSesls sla gy Baybsl @ e (3,55 5 5 (omlidlsn lopiie (o (Suen il
B Sl 990 (gl grm S5 wlB g (Bolal o el S (ol Sl Getle
o aslllas 5 )50 sblis ;5 golSools (bg; )Lz jo ol (LaS oo i w8 5
Alb (g5 ) by @il Yoz 2 50 S S )5lp 1) ez e B e polie wilalss
2olie 5l 6 3,9, MAE g RMSE polie o a8 g R? Jlade o 5VU idls b (owglS
Obeiy o (etle g ool S350 ¢ Dol S slashy) 9 WBIS @2y 38 oS
S FLF G ez )3 o)z 0590 SlagSl  5la8 S 13 am glaas o s e
S8y 5 St yo3 G oo Susb) (S0l slos ¢S Tax slos ¢ JBlam (sles (gl yaiie
los iSlas glos o J8las slas sloyzin oS 5L F oSl jpdigr o wlee oy jo b
5 iSlas sl (ol sloo sl st oS 5 LY (68! obl 10 g cond Cugho) g uSileo
3 gl Al g S5 Jae (Vb s waz gl aiiils ) 091 cn e (eSle sleo
Sl g loolSisl 15w ye 3y e 9510 Sl B9y il ez By 3 Sl

D9l s drogi Ol wo

tallio g4

Tl s U
VP10 el o fu,b
VXYY D 65550 &b
VP [ Y VA oy dy gy

Taojlgunds

ol Sy
EOVEYRGE ST

(98 Sl B (g )
Ol oy il
ol cloailss

il (ol g Jols g ol (63,90 ddllas) a9, g yo (55— ol s ) s9lead (lasb) (2h (gw)p (VT T) arls (6 1L

DOI: http//doi.org/10.22059/1JE.2024.375755.1816
Ol oKy il Ll dwe T gl

ALYV (Y)W

Syt dord> © @ ®®
DOI: http//doi.org/10.22059/1JE.2024.375755.1816




rvy St/ (Ot erpizr (Al 3153 (G00lKiu] 6050 dello) 4il5g s &2 p0 (G p0 el (et et 4 (59B00I (0SS5 (ot Y (o 0

doddio .
o Sl lats g s g laauli o oas (s kol (532)200 p St dos g Sis 3blie yo 25 9 (b LS (Bras Of o
5 1525 5 5ylnl slag b jo Dl 8 ol izl gloojlu glgl (b 50 iz ol §ymi i pulad (Koo g )L]
825 5 )bl slag b 1 @y 5y e gl el 5y S e lade | ST 4 e LS (s b ol Blas s>
(8,8 DY gama 5L 990 O ade 3515 sl (ol (sla Sl 51 (S el (5550 Sl Loyl (e O (i s sl
o by, Sl (S g on plonl cilie (slaby; 4 Gy i 3yl [N el By 135 5 Slgag] Sy o Ly, ol
1) a0 oS Gy yti oo il (6590 @ 0 35 e (09 o @l plis el (aLS o 5 10 1 pe 5y S
4 275 Slagbyy BBl L 5 (oS 5 5 6551 il «Salindg ol (slasbs;) riiane pf g oY Alasges padiins O j500 ()l o0
ool oo o8 (sl g, 5l oolaiwl ol Lacws 4 30 ¢ dastio sl yiolojl plodl YU s 4y 5L los] OIS cdeay o5l s

ol e ol Jpol (s5lmards plitdan st (S5 gladue V] wighd o ail)) ol el plgmgl Condg | dilaie
5 Aalne (Sl e sLposly Sl golasi b e g (oo Sush) (sutyo U JLie lm el o2 2l 5 655
I¥] sie 58 slaJoe wlolp g 0 (5,05

Ygare) (258 oSz yo ol ()] 5 o Ll g 50 oL T 305 5 a3 (5l oS 5 SOy, Sl (S il oy 5 g,
ol oo aols CBs ] 10 s S5e By ;5 0 a8 elge ST 5 atils So5d sl il gl a,ms bl aSST 5 e
ool g 00,8 il L (lgieay | Sl om0 (3,95 e delone (g5 (09,5 3 llin] jslaieas 936 (el plulils IS
3 S Eile pei-gil8 g, a8 5 50 Dlagasd daxgil Tf] wlos 57 aculxe 28 olS sl 1y gz pe olS 5,m- 5
sloools 4 5L dolee oyl ¢0plogzgl 0,5 soliiwl caliseo slanaldl (sl o] 5 lgf oo g ol §ym5— e (oS (sl by, (5 380
LV 55 0] 5o (o Casb, g 0l e pos o5 Lol o sLes) gl 3 &l

g ool (sla g, 5l oolitul (ggmas Iy oy, Kidrgh o)lgen ()] Jgud b 85 0929 b ciile cyaismg5l8 ybg, 40 Waosls ol j slass
8o b Jae Sl o a5 4 oo ooliiul 5w 1u5e 35500 (6l (S55UsS slaJoe 5l sl b el 00ls Ggws 5880 Jcpae o
OlFse 3 W ) padine Sla by, slaanjo g SISis W o cal 1 (6999 iite Slaad (0 1eS” e 0 5 oS sllas iy
5,5 eolaiul byl 5l 55 o i jskaieds
Lo g, 5l eoliul (- ol> Jls o Al 540 aalgs ol ; sl ol )b o551 5 diojls 993 a8 0,5 eolitul oz 8 sla Jow 5l b
9 48,5 IS & § 5 e il de solaieds Sl oo g Cesl (a1 g osuzn laanl b lodse 10 g, Cn S oSl
[a]

sloJos au s oo golSools gla g, alaz | aloads azsle oy s psio b 50 (sloosls acgorme (gl (s9lSenls slo s,
emile 3,5 0 )Ll T(GPR) cwslS 0sl8 5ees )5, 5 (M5) el )3 Joo (RF) ol iz ' (SVM) luiy sy opwils
o=l Joe (0l 0,504, el 48,5 18 axg5 0590 s 3l sloJlo j0 a5 ol (g)lel e SUgd SaiiS ganaids G laciy oy
Sy50 sloains 51 o b o Alols JBlas a5 09 Setl SIS 4 (6,08 muoual 5 p0 45 Dgus co LI <550l B 50 4 sl & je0
S oo lages ko 10 eotas cmas 1A M ol )T solu s (3900 U39, cnl sl 5l LV e T 09 pouSTlo i
65t 3 09t 61y ailidnngs B, oloreas Bolas S Jow 1)V ams o Clsz g3 Lo YU slal b slaesls (gl csdl o
9 Sl 00 wg.(u 6)K)L..J 9 dL..la.J W.leﬁ 9 R 6‘)|\> J..\.A U"‘ 09..»‘5‘0 u)f )lf LY Qﬁ""")f) w)é 9 LSI-\-A—)M w)é LSLQU""B)
Laoolsy (g3l loy 4 g5k (Bolar Sz b (g3l Joe anl)d sl 1o pizmen .l J0y65 5 Joud BB Ce s 5 Slislrs bl o

1. Support Vector Machine

2. Random Forest

3. Decision Tree

4. Gaussian Process Regression
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1. Gradient boosted tree
2. Generalized linear model
3. Multi layer perceptron
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