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Figure 1. Tuyserkan catchment view and Hamedan map.
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Table 1. Properties of farm area in tuyserkan basin.
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Figure 2. Flowchart research.
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Table 2. properties of remote sensing images.
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Figure 3. Slop and slop direction in mountainous SEBAL.
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Figure 4. Colored composition image with mountainous region in Tuyserkan basin.
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Figure 6. Land use and DEM map in Tuyserkan basin.
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Figure 7. Actual and potential evapotranspiration in farm and rangeland of tuyserkan basin.

sl iy Bl GR 5 s A g S
aam g Lot e odis lg Jead 55 O e 8
=l 03 s Bl G s S Wl slasal,
e AN s S 5 Sl e e e YYP/PA fai
Jrad 53 O 5 il o3 2ls G5 5 s
5 G 5 s 80le 558 e e dalie Ol
53 ol 53 il e e e VYT bl s
Slasise 53 oS5 (28l O 5 il P Joab
S sl gl i 5 S e 65
Olme 5 e oSl Sl o (Slo Sen 5 Sliea S
ol oo 4SS il e Jle Jad s B8 s S
5 AL G Ol S 2 o o
SalS a5 b il e sl Jead s (S e
23 emsin O b o 55 ALS Sdy sl
AaLS Eel (e Gble 5 (5,5l Slage
B I T L D e
5SSl e s Do ey et Ol
sl i e 5 SIS LS iy el

AL a Uls 1y ga3ly B ,m5 5 e Ol o 5eS

Vo

3 ek bide S 55 (55,51 U35 o, 8l s
el ey ails B, s s wB A S
sdali s MA-AL T 0L fa 3 ¥ 3 08 e s
P PR JUPLRPRNE N1 /N PRV I PR PR
3 pdgn edalie 5ol Juab 53 O juu 5 sl o)
Sl i 53 G850 5 o s slealy 4 a5 L
Slaism an bye a8 o5 Jlod 5 655
235 i e bl e 8 e 5 SsS
oS sl e Slhea S 5 sl s sla i
el e B a5 el G55 oSOl il e
Al e o Jus VPN Gl Jaad 53 O s 5
s o8l G 5 S R A SR i
Wi 534S HebOlas Ay e Ol | Ol
sla s j ABly 8,0 5 poed 358 0 odali
5 e Bl el s ek 5 655
Slo e bG35 ol 03 0 Sk (6305108
03 O g i Ole (505 Glen S
S s S s e s Sl 25 e

- A W R T 20 B S I U S|



VYAE (0) o,laws (TY) s STs g Of clin glo yidgiy & i

(Winter)obus (o

4°42'00.00°N —{ N winter ETa (mm)
4°36'00.00°N —
4°30'00.00°N
legend
420.0019
336.0735
4°24'00.00°N — 2520851
168.0368
84.0184
T T T T ,
0 0.0000

T T T T
48°06'00.00°E 48°12'00.00"E 48°18'00.00"E 48°24'00.00"E 48°30'00.00"E

(Summer)ot.st(s
L L
N summer ETa (mm)
34°42'00.00"N ]
; 1‘5
34°36'00.00"N
34°30'00.00"N

legend

813.2230
34°24'00.00'N—| 609.9172
203.3057
0.0000

TTTTT T T T
0

1
25000

1016.5287

406.6115 |

I I I [
48°06'00.00°E  48°12'00.00"E 48°18'00.00"E 48°24'00.00"E 48°30'00.00"E

(Fall) ,;-»L;(u.‘l
14°42'00.00°N N autumn ETa (mm)
14°36'00.00°N
14°30'00.00"N —
494854
395,883
14°24'00.00'N— 206,912
197.942
98.971
Saann T T )
0 25000 0.000

| T T
48°06'00.00°E  48°12'00.00°E 48°18'00.00°E 48°24'00.00°E 48°30'00.00"E

(Spring),le:(z
1°42'00.00'N N spring ETa (mm)
1°36'00.00'N
1°30'00.00°N—|
legend
467.1505
373.7204
1°24'00.00°N 250.2004
186.8602
93.4301
T T T T ,
0 25000 0.0000

48°06'0000°E 48°12'00.00'E 48°18'00.00°'E 48°24'00.00°E 48°30'00.00°E

O s 55 sl 0552 e pBls B 5 s 2B A JSS
Figure 8. Seasonal Actual evapotranspiration map in tuyserkan basin.
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Figure 9. Annual Actual evapotranspiration in tuyserkan basin.
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Table 3. Compare evapotranspiration estimates by SEBAL with the National Irrigation document.
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Abstract

Background and Objectives: Shortage of surface and ground water resources in different parts
of Iran has caused environmental and ecological hazards in the catchments. It has affected not
only agricultural and natural resource sectors, but also society and economic of the catchments.
In such a condition appropriate water resources management programs seems vital and
important. These programs would include proper spatial distribution of water in the catchment.
Actual evapotranspiration (ET,) is the main cause of water loss in the catchment.

Materials and Methods: This research has focused on evaluation and estimation of actual
evapotranspiration in Tuyserkan mountainous catchment, with the aid of satellite remote
sensing data and SEBAL-mountain approach. For this purpose 27 MODIS cloud free images
were used to estimate daily ET,. The maps then were downscaled by correlating their values
with contemporary ET, maps of Landsat images. The downscaled daily ET, maps were then
extrapolated to the whole cropping season by their Penman-Monteith ET, ratios, to yield
cumulative annual ET,, then compared with recommended values of Iranian national document
on crop water requirement.

Results: Results show that the mountain version of SEBAL algorithm is able to estimate actual
evapotranspiration of Tuyserkan catchment with accuracy of 82% and seems to be more
accurate for such a mountainous upland catchment, compared with its original version.
Conclusion: The results showed that the SEBAI algorithm can be efficiently used in
evapotranspiration estimation in watersheds that it is the most important factor in water loss.
Therefore, this algorithm is recommended to water resource management and water balance
estimates in watershed.
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