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1- Auto Regressive AR
4- Auto Regressive Integrated Moving Average: ARIMA

2- Moving Average: MA

3- Auto Regressive Moving Average: ARMA
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1- Seasonal Auto Regressive Integrated Moving Average: SARIMA

2- Akaik Information Criterion: AIC
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Figure 6. Comparison of the observed ETo and predicted ETo in Tabriz station. (The second approach, 2006-2010)
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4S5, sl |y ARIMA(LLL) o et }) s
oad plwlid 15355 Slojspw oo plo & Cuns
SLojs e i oLl olkas] 13 (V) yi g (Slgyed oo
.A_ilo))j oalaiwl By — S G S SARIMA
g sl ys s > ailale 5 (Sadn |y Sloj sbacsw oLyl
5 SARIMA(L,0,2).0,1,1) (sl s o 4
5 gl 45,8 sl |, SARIMA(L,0,1).(0,1,1)
o3l (555 — 5 350 g etile ey by,
03wl LS o i |y oyl 3 Baiod 93yl ls Liles S
Coslia 355 = 55 ety > ARIMA (gl s 1
45 amd e Lt 35 pl @l IS gk @ Adliee
O Sl elio 9 (385 )1l (Sloj slas s 5l onlinal

8l oo 35— polie

S kol sladdse Sl (S 5 s )
9 f"“’t*’ Soie Slgn &7 By wl)) cwl (glodg
& W ol Sl o a1y ETO 500 5l 880 Liws
aisl o )y ol cblis des 5l oan] SYg0 ¢ lalS
sokate 4 calie Il S plgie 4 Sloj slags e L
Suis bl ) ol mlie Copie 5 3595 — s Gaobn
Caggl 3 pols SWlhe oSt das §l SiSdas o
o035 53 ARIMA Jloj s (sdiaily i )95 5
93 3185 518 byl 090 gl cnl )3 ETO (ljee
Jae b Jgl cdls Giaggy cpl 0 ) 2y s
e 9 Jde op e olae 4 SARIMA(3,0,2).(0,1,4)
4 5035 (ilwdnd g ) (Glojsmw Sl Ny b
20,5 o yomis ddlllan 350 oKl j3 (gyiaS gllas
roie Caa b oSl ) (W) GBejd g logd


http://dx.doi.org/10.29252/jwmr.8.15.137
https://jwmr.sanru.ac.ir/article-1-850-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-29 |

[ DOI: 10.29252/jwmr.8.15.137 ]

VFo WA Gl 5 5loe 10 o)lod /piin Jlo el s> Cupite aslisagy

&l

1. Allen, R.G.,, JL. Jensen, JL. Wright and R.D. Burman. 1989. Operational estimate of
evapotranspiration. Agronomy Journal, 81: 650-662. o o

2. Allen, R.G,, L.S. Pereira, D. Raes and M. Smith. 1998. Crop Evapotranspiration — Guidelines for
%)g%ti é\g rop Water Requirements, FAO Irrigation and Drainage Paper 56, FAO, 1998, ISBN 92-5-

3. Babamiri, O., Y. Dinpashoh and E. Asadi. 2014. Calibration and evaluation of seven radiation- based

Elefelrjenc_e c)rop evapotranspiration method at Urmia lake basin. Water and Soil Science, 23: 143-158

n Persian).

Box, G. and G. Jenkins. 1976. Time series anaysis forecasting and control. Holden-Day, San

Francisco, 220-235. ) ) ) ) ) )

Box, G., G. Jenkinks and G. Reinsel. 1994. Time series analysis. Forecasting and control. Third

Edition, Holden-ay, 148-211. ) _ o

§50§< G. and D.R. Cox. 1964. An analysis of transformations, Journal of the Royal Statistical 26: 211-

Burlando, P., A. Montana and R. Raze. 1996. Forecasting of storm rainfall by combined use of radar,

rain gages and linear models. Atmospheric Research, 42: 199-216.

Chattopahya%/, N. and M. Hulme. 1997. Evaporation and potential evapotranspiration in India under

conditions of recent and future climate change. Agricultural and Forest Meteorology, 87: 55-73.

Cohen S, A. lantez and G. Stanhill. 2002. Evaporative climate changes at Bet Dagan 1964-1998.

Agricultural and Forest Meteorology, 111: 83-91.

10. Dodangeh, A., J. Abedikoupai and A. Gohari. 2012. Application of Time Series Modeling to
Investigate Future Climatic Parameters Trend for Water Resources Management Purposes. Journal of
\F/)Vat_er a)lnd Soil Science, Science and Technology of Agriculture and Natural Resources, 59: 59-17 (In

ersian).

11. Fooladmand, H. 2010.Monthly prediction of reference crop evapotranspiration in Fars province.
Water and Soil Science, 1: 157-169 (In Persian).

12. Ghahreman, N. and A. Gharekhani. 2012. Evaluation stochastic time series models in pan evaporation
gﬂmatl)ng (case study Shiraz station). Journal of Water Research in Agriculture, 25. 1:75-81 (In

ersian).

13. Gundekar, H.G., U.M. Khodke and S. Sarkar. 2008. Evaluation of pan coefficient for reference crop
evapotranspiration for semi-arid region. Irrigation Science, 26: 169-175.

14.Hulme, M.Z., C. Zhao and T. Jiang. 1994. Recent and future climate change in East Asia
International Journal of Climatology, 14: 637-.658.

15. Kochekzade, M. and A. Bahmani. 2004. Evaluating the artificial neural network reducing the need
parameters to archive reference evapotranspiration. Agricultural Sciences, 11:87-96.

16. Landeras, G., A. Ortiz-Barredo and J.J. Lépez. 2009. Forecasting weekly evapotranspiration with
é\z%l %Agﬁ and artificial neural network models. Journal of Irrigation and Drainage Engineering, 135:

17. Niroomand, H.A. 2009. Time series Analysis. Mashhad University, 145-220 (In Persian).

18. Peterson, T.C. 2002. Analysis of trends in US and the former USSR pan evaporation. National
Climate Data Center. NOAA16:95-111. ) o

19. Psilovikos, A. and M. Elhag. 2013. Forecasting of remotely sensed daily evapotranspiration data over
Nile Delta Region, Egypt. Water Resources Management, 27: 4115-4130.

20. Salas, J.D. 1993. Andysis and modeling of hydrological time series. In: Handbook of Hydrology,
Edited by Maidment, D.R, McGraw-Hill, New Y ork, USA 410-455.

21. Shirwani, A. and T. Honar. 2012. Application of time series models for evapotranspiration forecasting
in Bajgah station. Shahrekord University Electronic Journal Database, IWRJ. 8: 135-142 (In Persian).

22.Szilagy, J. 2001. Modeled area evaporation trend over the conterminous United States. Journal of
Irrigation and Drainage Engineering, 127: 196-200.

23.Thomas, A. 2000. Spatial and temporal characteristics of potential evapotranspiration trends over
China. International Journal of Climatology, 20: 381-396.

24. Zahedi, M., B. Sarisaraf and J. Jamei. 2006. Modeling the rainfall stations Urmia and Tabriz. Journal
of Geography and Regional Devel opment Research Journal, 7: 1-16 (In Persian).

© © N o g &


http://dx.doi.org/10.29252/jwmr.8.15.137
https://jwmr.sanru.ac.ir/article-1-850-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-29 |

[ DOI: 10.29252/jwmr.8.15.137 ]

Journal of Watershed Management Research, Val. 8, N0.15, Spring and SUMMET 2017 .........covvieiiriiniiniie e ieeeeeeens 146

Potential Evapotranspiration Estimation using Stochastic Time Series M odels
(Case Study: Tabriz)

Omid Babamirit, Hamed Nowzari? and Safar Mar oofi®

1- PhD Student, Buali Sina University, (Corresponding Author: obabamiri @yahoo.com)
2 and 3-Assistant Professor and Professor, Buali Sina Universit
Received: February 13, 2016 Accepted: June 20, 201

Abstract

~ Evapotranspiration is important components of hydrological cycle, which is important in
irrigation systems planning and evaluation of climate change impacts on water planning. In this
study, evapotranspiration time series using Penman Monteith was studied in Tabriz synoptic
station bé/ the linear stochastic models such as ARIMA and SARIMA. The data had been used
since 1986 to 2010. After calculating evapotranspiration, the first 20 years and last 5 years were
used for model calibration and validation, respectively. This research was performed in two
distinguish approaches. In the first approach al data were considered as unit series with an
appropriate fitting model. In the second approach, the monthly series of using data were
selected, separately. Then, for each month an appropriate model were fitted to data. The results
showed that, the first approach was recognized as a better method regarded the second
approach. The R* and RM SE values were 0.964 and 14.85 first aEQroach oomggring to them of
0.963 and 15.52 in the second approach. In conclusion, the R® and RMSE values of the
approaches were relatively similar, with very small (0.67 mm/month) better error rate. In whole
the two approaches don’t have significant difference but the first approach is recommendable
because it includes fewer computations.
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