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Extended Abstract

Introduction

vapotranspiration after precipitation is the main component of the hydrological cycle that determines
water requirement. During the last 50 years, many experimental methods have been proposed to
estimate evapotranspiration, each of which is a function of specific climatic variables .These
methods fall into two main groups: direct methods and indirect methods (Sharifan et al., 2017: 284).
But these methods can only determine the rate of evapotranspiration on a point-by-point basis and
for specific times, and are practically unusable for wider areas. However, remote sensing methods
have found a special place in estimating evapotranspiration in recent years due to continuous
observations of the earth's surface by environmental and meteorological satellites, even in basins
with no information. Recently, several research centers around the world have presented various
evapotranspiration products, the information of which is obtained through ground-based station data,
remote-sensing data, or a combination of both (Yarahmadi et al., 2019: 1025).

Methodology

Zayandehrood basin is one of the closed basins of Iran, which has an area of 41347 square
kilometers. Meteorological data for synoptic stations of the Zayandehrood basin area were received
from the Iran Meteorological Organization. Then, the daily reference evapotranspiration rate was
calculated by the FAO-Penman-Monteith equation for all selected synoptic stations of
Zayandehrood basin during wet (2004 and 2006), normal (2007 and 2011), and dry (2001 and 2008)
years. Also in the present study, 288 images of MOD16A2 potential evapotranspiration product with
eight-day time coverage and spatial resolution of 500 meters were used for the entire H22V05 zone
during the mentioned statistical period. After performing the necessary processing, the total potential
evapotranspiration was extracted for each of the stations. Then, the evapotranspiration (Potential
Evaporation Rate) data from GLDAS-Noah model with a spatial resolution of 28 km were received
monthly in wet, normal, and dry years for selected synoptic stations. Also in this study, GLEAM
V3.2a data set with a statistical period of 38 years (1980-2018) was used and the evapotranspiration
(Potential Evaporation) parameter, which is in millimeters per month, was extracted for the study
area. Finally, due to uncertainty in the algorithms of each of the products, simple Taylor skill fusion
method was used to produce a new product.

Results and discussion

Statistical indices between evapotranspiration from the FAO-Penman-Monteith equation and
evapotranspiration products data for different years were calculated as shown in Table 1. In this
study, the output of evapotranspiration products was compared with the FAO-Penman-Monteith
equation in wet, normal, and dry years of the Zayandehrood basin. The results showed that compared
to the FAO-Penman-Monteith method the two products of MOD16A2 and GLDAS overestimated
and GLEAM underestimated the rate of reference evapotranspiration during the wet, normal, and
dry years. RMSE values for these products ranged from 37.4 to 47.6, from 136.2 to 141.4, and from
92.8 to 98.7 mm per month, respectively. GLEAM and GLDAS yielded lower errors in the wet years
than in the dry and normal years, while the MOD16A2 product had better performance in the dry
years. The results also showed that the combined product had a higher correlation than individual
products, so that the coefficients of determination for GLEAM, GLDAS, MOD16A2, and the
combined product were 0.63, 0.73, 0.82, and 0.95, respectively.

Conclusion

In this study, the accuracy of GLEAM, GLDAS, and MODI16A2 evapotranspiration products was
evaluated using the FAO-Penman-Monteith method in the Zayandehrood basin. The results showed
that compared to the FAO-Penman-Monteith method MOD16A2 and GLDAS products overestimate
the amount of reference evapotranspiration while the GLEAM product underestimate it. Also, the
results showed that the combined product had a better performance than individual products.
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