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Abstract Study area and meteorological stations network Potential evapotranspiration by Penman-Monteith
Precision irrigation constitutes a breakthrough for agricultural water management since it O The study area was located at | !! O The Penman-Monteith (PM) equation for estimating potential evapotranspiration from
provides means to optimal water use. In recent years several applications of precision the plain of Arta (453.29 km?), _ a vegetated surface, as formalized by Allen et al. (1998), is:
irrig.ation are implemented bas?d on spatial _dat_a from different origins, i.e. meteorological at the Region of Epirus at the PET — 1 ARp—G)+poCq(Vi—vy)/7q
stations networks, remote sensing data and in situ measurements. One of the factors north west coast of Greece. - z A+y(1+r5/ )
affecting optimal irrigation system design and management is the daily potential O Irrigation in the area is where PET is the daily potential evapotranspiration.

evapotranspiration (PET). A commonly used approach is to estimate the daily PET for the
representative day of each month during the irrigation period. In the present study, the irrigation, sprinkler irrigation
implementation of the recently introduced non-parametric bilinear surface smoothing (BSS) and drip systems in proportions
methodology for spatial interpolation of daily PET is presented. The study area was the plain of about 40%, 40% and 20%

of Arta which is located at the Region of Epirus at the North West Greece. Daily PET was
estimated according to the FAO Penman-Monteith methodology with data collected from a
network of six agrometeorological stations, installed in early 2015 in selected locations

performed by means of surface O Given that the typical time scale of the PM equation is daily, all associated fluxes are

expressed in daily or mean daily units.

O The Penman-Monteith PET values acquired at the stations locations for the
characteristic day of each month for the 2015 irrigation period are presented in Table 1:

respectively, (Tsirogiannis and
Triantos, 2009).

Table 1. Penman-Monteith PET values at the locations of each of the six stations

throughout the study area. For exploration purposes, we produced PET maps for the Julian O Six agrometeorological stations | . 00 ) & | 0 2600 5000 10,000 Moters 1:200.000 Julian PM PET (mm)
dates: 105, 135, 162, 199, 229 and 259, thus covering the entire irrigation period of 2015. were installed in early 2015 to - _ = dates  Agios Spiridonas  Vigla Ammotopos TEI of Epirus Kommeno Kompoti
Also, comparison and cross validation against the calculated FAO Penman-Monteith PET for monitor evapotranspiration The data from the six iy AN 105 34 39 34 39 39 31
each station, were performed between BSS and a commonly used interpolation method, i.e. related parameters for the meteorological stations™N\ % 135 A1 44 45 44 4 Al
inverse distance weighted (IDW). During the leave-one-out cross validation procedure, BSS |RMA_~Z’Y5 inl'n?aef's'on . |are free and available at:" — 6 43 44 5o 49 s s 54
' ' ' imolici ' support system (Malamos et al. e T T EE e
yielded very good results, outper-fo_rmmg IDW. Given the simplicity (_)f the BSS, its overal! | pport sy http://openmeteo.org/ = B . = 169 62 - 67 6.4 61 63
performance is satisfactory, providing maps that represent the spatial and temporal variation 2016): L — R
- p://arta.irrigation-management.eu/ | 550 1 g 34 33 35 16 16
Spatial interpolation methods BSS and IDW application Leave-one-out cross validation
O Daily PET maps for the characteristic day of each month for the 2015 irrigation period O The global minimum of Generalized Cross-Validation (GCV - Craven and Wahba, 1978) O The procedure was implemented in MS-Excel® and included a
were produced, using the recently introduced non-parametric bilinear surface for each day was reached by implementing it for different numbers of segments mx and | ) hich the PET val tthe | ti f h stati
smoothing (BSS) methodology (Malamos and Koutsoyiannis 2016a) against the well- my (1 <mx<15and 1< my<15, while m+12>6)and minimizing GCV for each one, by OOp 1IN whic € values a € location ot €ach station were
known Inverse Distance Weighting (IDW). altering the adjustable parameters. estimated using the remaining five as the input dataset to each
O Comparison and cross validation against the calculated FAO Penman-Monteith PET for BSS optimal parameter values and performance indices one of the two interpolation methods.
each station, were performed between the two methods, in order to evaluate the , , ]
Julian Mean square  Global minimum O In this way, we acquired a total of six, one for every day, PET
performance of BSS. dat mx my T Ty GOV
ates ’ - : error - : : : :
O The mathematical framework of Bilinear Surface Smoothing (Malamos and 05 2 3 0907 0154 175« 10 293 % 10° (D N estimates at the stations locations which were compared against
Koutsoyiannis 2016a), suggests that fit is meant in terms of minimizing the total square ) ' ' S S the already acquired daily PM PET values.
-5 -3
error among the set of original points z,(x, y,) for i = 1,..., n and the fitted bilinear 135 4 5 0.003 0.765 1.42 x 10~ 3.76 x 10~ - ¢ ¢ - hod | 4b .
curface. > 5 4 09 0001 113 x10° 295 x 1073 O e.pe-r orn?anc.e of each metho .was evaluated by using
O The general estimation function for point u on the (x y) plane, according to the Bilinear 199 6 12 076 0019 747105 . 315 % 103 statistical criteria such as: mean bias error (MBE), mean absolute
Smoothing Surface (BSS), method is: ' -
29 14 6 0201 0001 377 x 107 635 % 107 error (MAE), root mean square error (RMSE), mean square error
(MSE) and modelling efficiency (EF) which is calculated on the

A " 259 2 6 0784 0067 247x10°— 5.11x10° \_
=) z,=d,  zu=dut tyeudE T 000 2 -

- basis of the relationship between the observed and predicted

O The IDW implementation for producing the PET maps of the study area was performed mean deviations (Malamos and Koutsoyiannis 2016b).
by means of ESRI’s ArcGIS environment.

O where, d,, e, are the values of the two bilinear surfaces at that point and ¢, is the
corresponding value of the explanatory variable.
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