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Figure 1- The location of Dasht Gerbaigan in the southeast of Fasa in Fars province
(a, b and c location of the tested farms).
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Table 1 — Soil Moisture Percentage and Change in Soil Water Storage (AS) in Experimental Farm C.

AMoisture  Moisture After 8th Irrigation

Moisture Before 8th Irrigation ~ Depth

(%) (%) (%) (cm)
37.2 717 345 0-30
8.3 30.7 224 30-60
6.7 12.10 255 60-90
21.1 54.5 334 90-120
4.9 97.4 25 120-150
- 67.4 - 150-180
- 57.2 - 180-210
- 49.1 - 210-240
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Table 2 — Water Infiltration Depth after Each Irrigation (cm).

Irrigation Number Farm A Farm B Farm C
1 79 32 84
2 163 42 139
3 168 76 156
4 173 98 161
5 183 142 179
6 194 164 185
7 208 186 193
8 214 213 213
9 231 231 221
10 - - 234
11 - - 238

C agjie 40 Cughy puSilio duoys g S15 8L -Y Jgan
Table 3 — Soil Texture and Moisture Percentage in Experimental Farm C.

. Clay Silt Sand Sampling Depth
Soil Texture (%) (%) (%) (cm)
Sandy Loam 15.4 23.6 61 0-30
Sandy Loam 8.2 18.2 73 30-60
Sandy Loam 11 18.2 70 60-90
Sandy Loam 10 25.4 64 90-120
Loam/Sandy Loam 10 38 52 120-150
Sandy Loam 19 23.6 57 150-180
Sandy Loam 19 14.6 66 180-210
Loamy Sand 6 10.8 82 210-240
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Table 4- Calculation of the amount of returned water in the Experimental Farm C.

Return

o water Density Corrected Return water Farm area Total volume of

Irrigation time height (B.D) Return water volume (ha) returned water
(cm) (glcm?) height (cm) m?3/ha) (m?)

first watering 0.00 1.56 0.00 0.0 15.2 0.0
Second irrigation 0.00 1.56 0.00 0.0 15.2 0.0
Third irrigation 0.00 1.56 0.00 0.0 15.2 0.0
Fourth irrigation 0.59 1.56 0.95 95.0 15.2 1444.0
Fifth irrigation 1.97 1.56 3.15 315.0 15.2 4788.0
Sixth irrigation 2.42 1.56 3.87 387.0 15.2 5882.4
Seventh irrigation 3.17 1.56 5.08 508.0 15.2 7721.6
The eighth irrigation 4.76 1.56 7.62 762.0 15.2 11582.4
Ninth irrigation 4.62 1.56 8.99 899.0 15.2 13664.8
10" irrigation 7.04 1.56 11.26 1126.0 15.2 17115.2
11" irrigation 7.60 1.56 12.17 1217.0 15.2 18498.4
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Table 5- Comparison of actual evapotranspiration and METRIC Model in Garbaigan lands of Fasa.

Vol o effective o Changes in soil VO'“mifOf Actual ItEvapo_rat;pn—
/OIUME O precipitation ~ Eturn water moisture runo evapotranspiration ranspiration
irrigation volume(m?) from the 3 resulting from the

(mm), Peff storage ETa (m’)
water (md) RF AS farm Ro METRIC Model
(m) (m*)
188941 9307 80477 0 0 117771 127196
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Figure 2- Evapotranspiration map of the Garbaygan-Fasa region using the SEBAL model [(A:
09/10/2019), (B: 10/01/2021), (C: 03/21/2020), (D: 12/21/2021)].
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Table 6- Calculations of water consumption of agricultural lands due to evaporation-transpiration.

Period of consumption net water consumption (MCM) Rainfall (mm)
crop year (2018-2019) 5591769 256
crop year (2019-2020) 6051082 435
crop year (2020-2021) 2816936 66
The second half of the year 2021 2429320 69
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Figure 3- Changes in agricultural water consumption in the area Garbaigan floods.
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Extended Abstract

Introduction and Goal

Sustainable water management in arid and semi-arid regions requires accurate estimation of water
balance components, especially actual evapotranspiration (ETa). In irrigated agriculture, actual
evapotranspiration is particularly crucial for understanding water consumption by vegetation. In recent
years, due to the limitations of field-based ETa measurements, satellite remote sensing models such as
METRIC, SEBAL, and SEBS have gained increasing importance. This study aims to evaluate and
compare the performance of these three models in estimating ETa over the Garbayegan Plain, Fars
Province, Iran.

Materials and Methods

The study was conducted in the Garbayegan Plain, located in southeastern Fars Province with an arid
climate and an average annual rainfall of about 230 mm. Landsat 8 and 9 satellite imagery from the
2022-2023 agricultural season were used. After applying geometric, radiometric, and atmospheric
corrections, the SEBAL, METRIC, and SEBS models were implemented based on the surface energy
balance equation. Using these models, net radiation, soil heat flux, sensible heat flux, and latent heat
flux were estimated, and instantaneous and daily ETa were subsequently to calculate. Field data, soil
water balance, and irrigation records were used for validation. NDVI indices were applied to extract
agricultural pixels and to evaluate crop water consumption.
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Results and Discussion

The results showed that the highest accuracy in ETa estimation was achieved by the METRIC model
(R2 = 0.87, RMSE = 0.85 mm/day), primarily due to its use of internal calibration via anchor pixels.
The performance of the SEBS model was also acceptable (R2 = 0.79). Although SEBAL is structurally
similar to METRIC, its lack of local calibration resulted in lower accuracy (R2 = 0.74). Nevertheless,
SEBAL produced more detailed spatial maps of ETa. The selection of an appropriate model for ETa
estimation depends on the intended application, the availability of field data, and the required
numerical or spatial accuracy. The METRIC model, when combined with reference pixel calibration,
was found to be more suitable for regional assessments at the farm scale. On the other hand, SEBAL
and SEBS can provide useful preliminary spatial insights under limited field data conditions. The
superior performance of METRIC highlights the importance of integrating ground observations with
satellite imagery.

Conclusion and Suggestions

The findings of this study indicate that the METRIC model is a reliable tool for accurately estimating
ETa in agricultural lands of the Garbayegan Plain. It can be used to monitor water consumption,
support irrigation scheduling and evaluate water use efficiency. Furthermore, NDVI-based pixel
classification significantly improved estimation of agricultural water consumption. It is recommended
that future studies employ satellite imagery with high-temporal-resolution satellites (e.g., Sentinel-2)
for model calibration and validation, along with a greater integration of field observations.
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