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Table 1 Different reference evaporation and transpiration methods estimation
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paper 17
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Fig. 3 Comparison of RS obtained from satellite
images with RS measured at meteorological station
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Fig. 4 Comparison of hourly evaporation caused by

satellite images with hourly evaporation by Penman
Monteith FAO 56 method in 2017
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Table 2 Evaporation (mm/d) values by different methods in 2017

Methods that are calculated by REF ET software

Date Fao 1996 1972 1948 Fao FP17 Fao Fao 1985 Prs- 1957 1961

56PM KPen KPen KPen 24Pn  Pen 24Rd 24BC Harg Tylr Makk Turk

28.06.17 8.47 9.25 8.24 947 974 101 133 10 79 869 758 141

30.07.17 7.32 798 7.25 814 829 873 116 964 719 699 655 9.73

18.10.17 365 5.11 5.13 397 417 434 585 355 293 296 344 451

05.12.17 242 291 3.14 254 284 262 38 156 134 216 254 182

07.02.18 197 3.04 3.29 205 225 228 293 172 191 131 19 148

February 2, 2018

Date Meyer Marciano Shahtin Hefner Ivanov  Tichumirov  USBR
28.06.17 8.1 1.2 3.0 1.1 12.2 15.3 4.9
30.07.17 9.5 1.4 35 1.3 12.7 18.0 4.9
18.10.17 34 0.5 1.3 0.5 5.4 6.5 2.7
05.12.17 1.2 0.2 0.5 0.2 2.0 2.3 2.0
07.02.18 1.5 0.2 0.6 0.2 2.5 2.9 1.8

oMol Jlw w58l olol 2 4zl s lans 1 o3 oo g ailis; 9 Giole 3 (eSlee polie Y Jour
Table 3 Mean hourly and daily evaporation values and volume of evaporation by corrected SEBAL algorithm

Mean hourly Mean daily evaporation Lake area Volume daily

Date . ) 3

evaporation (mm) (mm) (ha) evaporation (m*)
28.06.17 0.45 10.15 459.3 46618
30.07.17 0.44 9.6 -* 36285
18.10.17 0.36 5.47 418.4 22886
05.12.17 0.22 2.94 441.4 13065
07.02.18 0.22 3.4 496.6 16884
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Table 4 values of R?, RMSE and MAE resulting from the evaluation of various evaporation methods
Combined, temperature and radiation Methods

Fao 1996 1972 1948 Fao FP17 Fao Fao 1985 Prs- 1957 1961
Statistical 56P KPe KPe KPe 24Pn  Pen 24Rd 24B Harg Tylr Mak Turk
parameter M n n n ETo ETo ETo C ETo ETo k ETo
S ETo ETo ETo ETo ETo ETO
R? 098 099 099 098 097 098 098 099 099 09 097 094
RMSE 165 086 137 117 099 082 173 1303 210 201 2119 2.07
1 5 8 6 3 5
MAE 155 066 098 108 086 070 138 1.038 206 189 1914 1.62
Experimental Methods
Statistical parameters Meyer  Marciano  Shahtin ~ Hefner  Ivanov  Tichumirov  USBR
R? 0.96 0.96 0.96 0.96 0.99 0.96 0.98
RMSE 0.78 2.75 2.19 2.78 0.79 1.99 1.56
MAE 1.57 5.61 4.56 5.66 1.42 3.13 3.07
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Fig. 5 Chart of evaporation calculated by the corrected

SEBAL, Kimberly penman 1996, Blaney-Criddle and
Henfer in the shutting date
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Fig. 5 The comparison of monthly evaporation value (daily evaporation x 30) obtained from satellite images by
corrected Sebal and Abtio method for Rs/A values in Soleimanshah Dam
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Abstract

Accurate estimation of dam lake evaporation is of great importance in reservoir water management.
This factor has led to the installation of meteorological stations in most dams. At the meteorological
station, the rate of evaporation from the lake surface is measured using an evaporation pan. Remote
sensing methods are cost effective and can be generalized to the whole area. In this study, the daily
evaporation rate from the surface of Suleiman Shah Lake was calculated using a combination of SEBAL
algorithm and meteorological data and using five Landsat 8 satellite images. The obtained results were
compared with the evaporation rate obtained from different methods. The results showed that among
the combined methods, Penman Kimberly 1996 method, among other methods, Blanche-Kridel method
had the highest agreement and Hafner method had the least agreement with the measured data indicated
with R?, RMSE and MAE equal to 0.96, 2.78 and 5.66, respectively. The results of this study can be
used to estimate evaporation in other regions with similar climates.

Keywords: Combined Methods; Energy Balance; Evaporation; Evaporation Pan; Landsat 8; SEBAL
Algorithm
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