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Abstract

Evaporation is one the most important climatic parameters in
water resources management. This parameter depends on
many other climatic factors and plays an important role in
arid and semiarid regions. In this study, 14 weather stations
were selected in arid areas in central and southern parts of
Iran. The climatic historical data including cloudiness,
maximum and minimum temperatures, the differences
between maximum and minimum temperatures, mean relative
humidity, wind speed, and some other factors were provided.
An Attempt was made to determine the most important
factors affecting evaporation by using Factor Analysis (FA).
Then, by conducting Cluster Analysis (CA) through Minitab
software, homogeneous regions were separated. Taking
advantages of multiple regressions in each region, the
relationship between climatic factors and evaporation on. the
basis of monthly routine was maintained. The verification and
evaluation of derived regression equations was calculated
using MAE or RMSE statistics. At the end, through applying
the geo-statistic technique (Kriging) on calculated
evaporation data of investigating /stations, the monthly co-
evaporation map for each homogeneous region was drawn
and the resultant histograms were analyzed:

The results show factor analysis is an appropriate method for
determining the relative importance of climatic parameters
affecting evaporation. Also, division of a vast region to small
subdivisions using cluster-analysis increases the precision of
derived evaporation equations. Results showed that the
multiple regressions may be used in calculation of
evaporation and consequently potential evaporation with
great confidence. Utilization of geo-statistic technique is a
proper approach for estimating potential evaporation in low
or no data areas.

Keywords: Evaporation, Factor Analysis, Cluster Analysis,
Multiple Regression, Geo-statistic.
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1-Spatial Correlation
2-Range
3-Nugget Effect
4-Sill
5-Simple Kriging
8- Exponential
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-Ql)ﬁﬁ oKl

@ b w2y g adhai (WAS) .G e g b )
5 el laddlge Julow (sladyy 5l edlatul b ol
(A Jdaso) YY) ) molio i dlxo " gaiadig>
SY-50 Ly

293 3 w5 (WWAS) oz p oo 9 o (Rlles
oMbl ol (59 cae )bl oej S cnpite o

A0 s

P2 ook bl (SaSly " (IYAY) e bogmiss
9 bolis abeo M4l oliey ole Lo hey 4 ol

» Pge Jelge calis" (WYA) g ol a9h 9 g (sqmwge
Gele s g a2 5l ooliial b Sojglgn (Jlusiis
G0 olnl Sai by sl s 0 (590 adlllas)
sobitlon olojl 5 ol ot gltiate pildiS
Sl ol Lo 3550 0198
Bedi, H.S., Binderam M:.S. (1980). "Principle

components of monsoon rain fall", Tellus. 32. pp.
296 - 298.

Gadgil, S., And Joshi, N.V., (1983). "Climate Cluster of
the India origin". J. CLIMATOL. 3. pp. 47 - 63.

Gadgil, S. And Lyengar, R. N. (1980). "Cluster
analysis of rainfall station of India peninsula",
Meteorol. Soc. 106 (450), pp. 873 - 896.

Gray, b.m. (1981), "On the stability of temperature
eigenevectors", J.Climatol, pp. 273-281.

Goossen, C. (1985). "Principal component analysis of
Mediterranean rainfall”. J. CLIMATOL .5, pp. 379-
388.

2 delos cnl 386 Caggl 5 e Sl s LS Oglie
Oliee ;0 Oyle 4 Sl o wolite 8 Jlo @lise bl
ol Sy Sl S5 5 5 g ol ol
235 Olo ) pS oy p FSee Jelse call cnlpl
gle copde b by lagsiyacky 5 gk ;> Sy o addaie
2 Belos cpyioae CELd 0,8 )18 do g5 )90 Wl 598 ]
ok O by Jad 3 o Jlo dilisee Jgab y3 poks
e O S e alS gl &S 0yl oleesk el o
Copo b los Jolo oS glnole 5 3blie )3 diges (lyic 4 298 oo
slgl I oslaiwl Wyl s olie o ) i oy b O
3l fgn s il s lggargSs b 5 e ik
Glabgs oo SGSS 5l oalainl &S dad o i pin op s
il Bl 1y e i dyglyy 83 eonlil (Sam Bblio (s (51
shls g o gl (Res adlaie Sy 3 &5 g, g a3 00

il e aildie JS 0 Ul Lals) & Cos 55Vl s

Sl B35 o 51 55 20l 8 5 (03 Sl Jelse &S L]
Ipj Sod Bl 531 oS Jalge o8 298 (aw Laly) glypisl )
daily gzl Gy Jae S a (999)9 yehl (o) ol 392
Do 3 Dyl D (il dlee ey il 8l cel Wy o3
9355 O baly) (wyn 3 Jle 4jag gy &5 (Ui @l
Ol i o g gl (o Sl g onldl (slaaoeil b
Cundy (San balg)y 53,5 (263 Sl (2D S sbacsd)9
I Sam 5 ol fee ol (adlil belse g s o ol
cops bl Jlo slale (B 3 0ad SSE (Sen bl
S o po (39 Y Jd adl e 2Vl Hlws (Siwsen
I olge ofen sblie jd Jlu slrole cdel o cYoleo opl 5o
5ol el 336 blia > s e 35Ty (sl Y slea )

Dged 0dliiwl j5 (Kes ddlaio ya (0 s ol

do I S gp &S WS jasuie GBS opl wls elely
oS Jlo Gl (slaole 4> ol askbe Sen dilaie
255 Ol p 5fee 8 adle )90 ceilil (sladoniul b
Wby slod) bod & atunly Jolse i@ ol cpl jd aS aush
oo llo Lavgio (glod g 4ixeS g Al (glod oy OS]
S5 3 eolital b ol a3 iogreio 4 | (S ol 5 3
o yp )3 &S 105 asulie 5 e o Al (e g )bl (e
o (S iy 42013 |y i 1yt s (K

Gl 0395 Jols 1y yuses yl5we o 5YL

YA 5L ¥ 0lowd ¢t Jlwr ¢yl 32! T alio oMoy
Volume 6, No. 3, Fall 2010 (IR-WRR)
59 & ov



principal component analysis". J. APL. Meteorol,
29, pp. 892-910.

Rao, A.R. (1990). "Empirical orthogonal function
analysis of rainfall and run off series". Water
resources manage. 4, pp. 235 - 250.

Raziei. T., Saghafian, B., Paulo, A.A., Pereira, L.S. and
Bordi, 1. (2009). "Spatial Patterns and Temporal
Variability of Drought in Western Iran". Water
Resour Manage. 23: pp. 439 —455.

Kidson, J. W. (1975). "Eigen Vector analyses of
monthly mean surface data", monthly Weather
Rev.103, pp. 639-649.

Lyengar, R.N. (1991). "Application of principal
component and factor analysis variability of
rainfall", proc. Indian Acad. Sc. 100(2), pp. 105 -
126.

Matalas, D.
homogenous

(1990).
regions

"Defining
means of

and Feyen, .
precipitation

YA 5L ¥ 0lowd ¢t Jlwr ¢yl 32! T alio oMoy
Volume 6, No. 3, Fall 2010 (IR-WRR)
58 & of



