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Abstract

Evaporation is one of the main sources of water loss. Various
methods were introduced to estimate evaporation and
evaluating their performances in saline water bodies is of great
significant. Accordingly, the aim of this study was to use the
remote sensing images in evaporation estimation models
applied to a saline water body and evaluate the results.
Accordingly, using Moderate  Resolution  Imaging
Spectroradiometer (MODIS) images and meteorological data,
evaporation from the Urmia Lake was calculated by employing
FAO56-PM, Priestley-Taylor, Kimberly-Penman, Hargreaves-
Samani, and METRIC methods and the spatial distribution of
evaporation was mapped. The result of this research showed
that the evaporation is not evenly distributed over the selected
saline water surface and considering a constant value of albedo
for the whole surface would result in an error in the
evaporation estimation. The obtained result indicated that
combined methods give more reliable results compared to the
other methods since they consider all effective parameters.
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Fig. 1- Location of Urmia Lake and pan evaporation stations used in this study
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Fig. 3- A sample of interpolated evaporation over Urmia Lake basin using meteorological Pan
evaporation measurements on September 21, 2020
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Table 1- The result of daily estimated evaporation using employed methods over Urmia Lake at 2020

Voo Jlo ;5 dpogyl dal s ghaw 53 (w2 3590 LRy, 5f 3Mw] Ly 0l 3)91 0 &ilg) pued =) Jga
FAO56- Hargreaves- Priestley-

Image Imaging Pan METRIC KP Makkink .
no Date (mm) (mm) PM (mm) (mm) Samani Taylor
' (mm) (mm) (mm)

1 1 Jun 7.68 9.65 9.04 9.60 5.07 10.96 7.54
2 9 Jun 9.03 10.10 9.33 10.06 4.83 11.33 7.33
3 17 Jun 9.28 9.43 9.15 10.14 5.00 12.08 7.66
4 25 Jun 9.70 9.80 9.49 11.34 5.18 11.57 7.96
5 3Jul 9.57 9.89 9.65 11.12 4.80 12.50 7.34
6 19 Jul 9.85 10.93 10.55 12.09 5.12 14.71 7.80
7 27 Jul 9.71 9.41 9.08 10.58 5.12 12.07 7.61
8 4 Aug 8.67 10.22 9.26 11.32 4.98 10.74 7.29
9 12 Aug 8.09 8.18 8.00 9.81 4.62 9.92 7.02
10 20 Aug 6.68 8.52 7.92 9.11 4.59 9.58 6.51
11 5 Sep 7.22 7.66 7.18 7.91 3.88 8.78 5.36
12 21 Sep 5.36 6.23 5.87 6.33 3.42 6.98 4.68
13 29 Sep 5.00 6.33 5.04 5.40 2.89 5.34 3.78
14 15 Oct 3.20 5.50 3.71 3.56 2.57 4.01 2.83
15 23 Oct 2.92 4.85 3.11 2.89 2.11 3.59 2.30
16 31 Oct 3.51 4.70 3.36 2.87 1.97 3.60 1.93
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Fig. 4- Performance diagram for the selected evaporation estimation methods versus pan evaporation
measurements
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Table 2- Evaluation of the estimated evaporation with FAO56-PM method
FAOS56-PM (yg, gl U yued 35910 guils 2bj, -Y Jgoa
Evaluation Criteria KP METRIC Priestley-Taylor  Hargreaves-Samani Makkink

NSE 0.79 0.88 0.61 0.38 0.89
RMSE (mm) 1.17 0.89 1.63 2.05 3.59
1 ; I 1
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38°0'0" N ; ? _‘ N
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Fig. 5- Calculated map of the daily evaporation from Urmia Lake on June 1, 2020 using four methods: a)
FAO56-PM, b) METRIC c) Priestley-Taylor, and d) KP

Priestley- (¢ METRIC (b (FAO56-PM (a :yig, ,lea 31 o3liw! U drog,l dalyyd 51 dil}g, mdud s 9399 —0 JSud
YeVe o995 ) 395, KP (d g Taylor

10- Shuttle Radar Topography Mission
11- Combination Method

12- Stefan Boltzmann

13- Monin Obukhov

14- Open Water Surface

15- The Theoretical Energy Balance
16- Nash-Sutcliffe Efficiency (NSE)

1- Potential Evaporation

2- Covered Reservoir

3- Surface Energy Balance Algorithm for Land

4- Mapping Evapotranspiration at High Resolution and
with Internalized Calibration

5- Surface Energy Balance System

6- Operational Simplified Surface Energy Balance

7- Kimberly-Penman

8- Moderate Resolution Imaging Spectroradiometer

9- Digital Elevation Model
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