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Abstract

Analysis of the trends of refrence evapotranspiration in any region is very important. In the
present study, data of twelve meteorological stations in the North East of Iran, were used to estimate
refrence ET, using Papadakis and FAO Penman—Monteith empirical models. The outputs of the
models were evaluated based on different interpolation methods and then the results of the
Cokriging method with lower RMSE were identified as the refrence evapotranspiration zones using
the ArcGIS10/2. Trends were evaluated using the Mann-Kendall (MK) nonparametric test. The
results revealed that the highest and lowest values of refrence evapotranspiration took place in
stations located in the provinces of South and North Khorasan respectively. The annual ET, showed
upward trend from north to south. Altitude and latitude had greater weights in determination of
refrence evapotranspiration zones. The temporal trends of annual ET, were increasingly
insignificant at 0.05%. The upward trends in Gonabad, Sabzevar, Boshrooyeh and Gha’een were
significant at 0.05% level. An annual decreasing trend line slope was estimated up to -14 mm in
Bujnoord and Ghoochan stations, whereas positive slope up to 17 mm in Ferdows and Mashhad
stations were observed. Trends of climatic parameters were significant only for precipitation and
relative humidity in Birjand station. Regarding the parameters of minimum temperature, maximum
temperature and sunshine hours, the trends were upward in all the stations, and the changes for wind
speed, precipitation and relative humidity were both upward and downward. Therefore, the main
causes of increased potential evapotranspiration in the region were minimum temperature,
maximum temperature and sunshine hours. The falling and rising changes of relative humidity,
precipitation and wind were significant as well.

Key- words: Cokriging, Papadakis, Penman—Monteith, Refrence evapotranspiration, Trend
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