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Table 1. The Characteristics of the case study stations in the Maharlou Watershed
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Figure 1. Digital Elevation model map of the study area
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Figure 2. The flowchart for potential evapotranspiration in the study area
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Table 2. The mean amounts measured of yearly evapotranspiration of Blaney Criddlein Different years

(st 53 o) ooy 5y 3 550 00 (5503 yolin (Sl J
V-Y/YA ARRA
AERVANS YooY
V- ¥F/aY Yeo¥
Vo ADO Yool
V-Y/IVY Yeob
Vo512 YooV
\-AIVE ARRVN
VY /Ay ARERY
V-a/¥0 Yele
\RVZARS ARAN
ARLVANS Yoy
V- 0/0¥ AR

ord s pSojlul yolie pSke (¥) Jgdo 3> cpwizpen 9
ody (Ui lob —jg Sl (B9 & Juwils 555 gy

Gl 0

el 5 g & lisea (sl L 53 5,5 5 e 0 (Sl olie (ke ¥ Sy
Table 3. The mean amounts measured of yearly evapotranspiration of Hargreaves- Samani in Different years
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Table 4. The mean amounts measured of yearly evapotranspiration of Thornthwaite in Different years

(Juss 52 siadeo) Jowlsy 3555 9 e 00 (6 pSojluil pdlie (5SS J
FYIVY Yooy
FYIAR AR
sElay Yeo¥
SN DD Yeod
A\ Yeos
FAIA Yeov
£a/v0 YoeA
YY/¥0 Y..q
YV/20 Yoy
Y ven
FAIDA Yy
salss Yoy

Sty 5l e sl ejee (VoY) JlodY
sl Jlo LS])':’ (5}&0 ul),.::.}' ('?L., A5 eslawl ArcGIS
(JaS —N by, 4 YV 5 VeV Yy
¥ ¥l dSs ) cuiy 4 Slle 50,5 5 colses)ss
b)) Gl Sl @S rizen 9 25 @) 0
Calgcdyg (Ju)S =N by Jewily 35 9 pos
s ALY oY slajlges 3 sy & Slobo =502 )5,
—N) Jeily 3y 9 e Al lagigy (b))
ekl b (Slebe =550l 5 calsciygs (JuyS
45 3515 ¥ yl3g05 ,> MBE MAE RMSE  (sla e
— M gy 4 el 3% gy Sloj b))l B
Y OUSS j0 ddllas 5j50 wlislen slaolKiw! o Juu S

sl 05 ]

bl 55055 yho 4 MBE g MAE jlao g3 o5l
L R e
el e 58,8 9 3,105 92y (Bl ol BT ol 53 9 039
b Cluye 60ke pd> ady) (wized 5 Jbee 9
8 sbby) b by come ail eS (RMSE)
g Excel slajljdley 5l (ingiy cul 53 (W) ol i
0,8 ool oLyl jelaiedy ArcGIS

el by Jewily G5 5 w5 leok ol 2

o] VY aVls Gylys dapd (1 Sle g Sl ¢ JBlas
Uiey 4w & 9 DinC lidley 5l eolatwl b awliilsns
5 won Sblo —5eS) g Culscsys (Juys — oM
Solel 0y93 (b Jousily (35,5 5 p sladdd and sl

Ju S = gy & ey 3,05 9 o3
VE-
R s
VY-
LISV 2
\ el
L Rl
X5 [
e
#- L BR%ESY
m s
¥- LT
B ey
Y- ke
EEE B EET
YooX Yoo Yoof Yood Yoof YooV ¥ ved Yele Ya) YaAY YT

_ allaesjgo ddlain ;3 Juu 8= SN gy 4 (Jloys yia ee) sl (555 9y Sloj (o)l @ls Y UK
Figure 2. Theresults of the temporal estimation of potential evapotranspiration (mm/y) based on Blaney Criddle
method in the study area
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Figure 3. The results of the temporal estimation of potential evapotranspiration (mm/y) based on Thornthwaite

method in the study area
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Figure 4. The results of the temporal estimation of potential evapotranspiration (mm/y) based on Hargreaves- Samani

method in the study area
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Abstract

Evaluating potentia evapotranspiration plays an important role in planning, designing, and
managing water resources, especialy in arid and semi arid zones. The aim of the present
research is considering spatio-tempora changes of different potentia evapotranspiration
methods such as Thornthwaite, Hargreaves, and Blaney-Criddle in the Maharlou Watershed,
Fars province. So, yearly statistics of temperature in a course of 12 years (2002-2013) with 12
meteorology stations in Maharlou Watershed have been used. In order to zonation map of
evapotranspiration and studing spatia changes, Inverse Distance Weighting (IDW) method has
been used in GIS software. To choose the most suitable method for evaluating potential
evapotranspiration using Blany- Criddle, Hargreaves- Samani, and Thornthwaite in this present
research, statistics indicators including Mean Absolute Error (MAE) (8.64, 12.06, 9.93), Mean
Bias Error (MBE) (-0.42, -0.56, -1.36), and Root-Mean-Square error (RMSE) (2.49, 2.86, 3.48)

is used. Results showed that spatio-temporal changes of potential evapotranspiration in Blaney-
Criddle method indicates the most amount of evapotranspiration in Dobene Station in 2009 with
the amount of 127.5 mm. Whereas the least that amount of attached isin Kaftar Station in 2006
with the amount of 85.1 mm. Also based on Hargreaves results, the most and least amount of
evapotranspiration is in Jahan abad bakhtegan Stations in 2009 with the amount of 152.1 mm
and Komhar station in 2003 with the amount of 96.5 mm, respectively. In contrast, based on
Thornthwaite method, the most amount of evapotranspiration is included in Dobene Sstation in
2009 with the amount of 103.6 mm and the least that amount of attached isin Komhar Station in
2011 with the amount of 52.7 mm. Subsequently, the results of evauating of different
evapotranspiration methods according to RMSE and MAE showed that Blaney- Criddle method
the least error amount (2.49, 8.64) and aso according to the MAE and RM SE criteria, the most
amount of error attached of Hargreaves- Samani method with the amount measured MAE 12.06
and RMSE 3.48. In genera, the Blaney-Criddle method is the best potential evapotranspiration
method. On the other hand, the low error rate is due to Hargreaves- Samani and Thornthwaite
based methods.

Keywords: Thornthwaite, Blaney- Criddle, Hargreaves- Samani, Mean Absolute Error (MAE), Mean
Bias Error (MBE), Root Mean Square Error (RMSE)
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